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PREFACE. 

Thb study of BritiBh ants has long been retarded by tbe want of 
a comprehensive work. In spite of the great and admitted fascina- 
tion of the subject very few books have been devot«d to it, and of 
these not one attempts to deal with the whole subject. It is with 
the object of supplying this long-felt want that the present volume 
has been written. 

The Rev. W. Gould, who may justly be called the Father of 
British Myrmecology, pubhshed a little book — "An Account of 
English Ants "—in 1747. Although this is of great interest — both 
as a curiosity and also for the realty admirable account of some 
habits of a few British ants — the author only knew five species, 
and of course a vast amount of information has accumulated since 
his time. Lord Avebury's well-known work on "Ants, Bees and 
Wasps " (IS82), which includes most of his earlier papers on these 
insects, is, as regards ants, almost restricted to experiments on 
behaviour. 

The Rev. Farren-White's small popular book, " Ants and Their 
Ways " (1883), which touches on anta in general, gives a number 
of useful notes on British species, but it is neither very scientific 
nor accurate. 

Finally Edward Saunders in his admirable Hymenoptera Aculeata 
(!896), devoted some twenty-six pages to the British ants. The 
treatment is almost entirely systematic and naturally after the 
lapse of so many years requires bringing up to date. 

This brief list shows how great is the need for a work which will 
include all that is now known on our ant fauna. 

Such a work I have endeavoured to write, and as I have been 
studying the habits of ants for over twenty years, have taken all 
our British species, and have kept most of them in captivity, I 
feel in some measure justified in undertaking the task. 

Scattered throughout and often buried in our literature, are 
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large numbers of notee and papers dealing with ants. It wonld 
be aatonistiing if this were not bo, considering the deep and wide 
interest attached to these insecta — morphologioally, as well as 
physiologically, bionomically and psychologically. These notes 
and pap^v I have endeavoured as far as possible to collect and 
make available for the reader. This task has indeed been somewhat 
of a difficulty, and it would have been eafliw for me to write and 
possibly more interesting for the student to read, if a continuous 
account had been given of the habits, etc., of our species as known 
to me, instead of a narrative continually interrupted by references 
and by quotations from the records of other writers. 

I was at first tempted to adopt the former method, but on 
reflection it seemed obviously necessary in a scientific work to pay 
due attention to the historical aspect of the subject. 

The facte recorded by Continental and American Myrmecologists 
on British species which also form part of their fauna have been 
largely drawn upon in the preparation of the present work. The 
ge(^aphical distribution in Britain is in all oases given as fully 
and as carefully as I have been able to ascertain it from published 
records or from personal observation. It is to be hoped that our 
knowledge of this distribution will be greatly extended when 
further workers are induced to study these most interesting insects. 

With regard to the references quoted in the synonymy — I have 
mentioned every name that I have found applied to each species of 
ant, but have not attempted to quote every reference that has 
been made to them. It appeared better to restrict the aynonymjc 
references to the more important notices \ for, as has already been 
explained, there is also a vast mass of quotations and references in 
the text. Some slight conception of the vastness of the general 
literature on ants may be gathered from a mere perusal of the 
references, both synonymic and text, that are to be found in the 
following pages. 

An almost complete list of this Hterature, up to 1908, will be 
found in Wheeler's charming book, "Ants, Their Structure, 
Development and Behavior " (New York, 1910). 

In the present work the native genera and species are almost in- 
variably described from a long series of British specimens — my 
own captures. To this account the full original description is always 
added in the language of the describer. 
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It has been, of course, imposaible to describe the introduced 
species, or to quote many of the references to them ; for other- 
wise this book would have become inordinately long. For the 
same reason I have for the most part contented myself with 
a list of the myrmecophiles (other insects, etc.) fomid with 
each species of ant. At some future date I hope to write a 
companion volume entirely devoted to the British myrmecophilous 
fauna. 

A list — as complete as I have been able to make it — of the 
lit«ratur6 dealing with British ants is printed at the end of the 
book. This list also includes papers on myrmecophiles, aa from 
these latter I have largely obtained ioformation on the distribu- 
tion of their ant-hosts. Other notes on ants contained in papers 
on Hymenoptera, and Entomology generally, will be found in the 
references under each species. 

It may be stated that I have personally verified etiery reference 
given in this book. In catalogues, such as DaUa Torre's, etc., 
dealing with vast accumulations of literature, it is impossible to 
guard against occasional errors, which are unfortunately copied 
again and again, and sometimes increased by mistakes in the 
copjTng. I can only hope that by much pains I myself have erred 
as little as possible in this direction. 

I must thank most of our Entomologists for kindly sending me 
ants to name, and allowing me to sec their captures. I am deeply 
indebted to Mr. J. H. Durrant, the Rev. F. D. Morice, and Pro- 
fessor £. B. Poulton for kind encouragement and assistance. 
Professor E. A. Minchin for dissections of the internal structure, 
Mr. E. A. Elliott for translations from the Danish and Swedish, 
and l&s. Mellor for her kindness in collating and type-writing the 
Pilot-files, card-indexes, etc., in connection with my extensive 
myrmecological library. 

The following account of twenty years of labour and experience 
has been brought to a conclusion during the opening months of a 
supreme national crisis — wellnigh within sound of the guns. At 
such a time it is too much to hope or even to wish that the problems 
of biological science should receive their due meed of attention. 
But later on, when the success of which we cannot be doubtful 
shall have attended our efforts and those of our Allies, when in- 
tellectual pursuits have resumed theii sway, it is hoped that the 



itizecoy Google 



X BRITISH ANTS, 

present volume will Berve both as an inducement and an aid to the 
study of the moat fascinating of all insects. 

The figures inserted in the text (except Figs. 45-50) were drawn 
by the late T. Carreras. Nearly all are from nature ; but a few 
are copies, and in such cases reference is made to the sources from 
which they were taken. 

The drawings for Fige. 45-60, and also the beautiful paintings 
reproduced on Plate IV, are the work of the accomplished Belgian 
entomologist and artist, J. Bondroit. 

The photographs of eggs, larvae, pupae, and perfect insects are 
from negatives taken by A. W. Dennis from specimens of my own 
oolleeting: those representing nests and their surroundings are 
from n^atives taken by myself, except where otherwise stated. 

HORACE DONISTHORPE. 
December 3Ut, 1911. 



itizecoy Google 



CONTENTS. 



Pbefacb ......... vii-s 

Contents . • xi-xii 

List of Illustbatioms xiii-xv 

Intboductory 3-64 

BxTBBNAL StRUCTTTBB ...... 3-15 

The Head 3-6 

The Thorax 7-9 

The Winqs 9-11 

The Abdomen 9-13 

The Genitalia 13-15 

Intbbnal Structiteb 17-26 

The Glands 18-22 

Glands m the Head 18-19 

Thoracic Glands 19 

Abdohinal Glands ...... 19-24 

Reproductive Organs ...... 22-24 

The Circulatory System ..... 24 

The Respiratory System 25 

The Muscular System 25 

The Nervous System 25-26 

LiPB History 26-43 

Pbofaoation 26-27 

Colony Founding 27-29 

Metamorphosis 29-30 

Parthenogenesis 30 

Larvae 30-32 

Pdpab 32-34 

Polymorphism 34^3 



:i>y Google 



ui BRITISH AKTS. 

Psychology ' , . 43-52 

How Ants Know Each Othbb .... 47-48 

How Ants Communicate with Each Othek 48-49 

How Ants Find theib Way .... 49-52 

Gboobaphical Disteibution 52 

GsoLOoiCAi. Becobd ...... 52-53 

Collecting and Obsebvation 54-64 

Mounting and Peeskeving ..... 56-57 

Obsbbtation Nests . . . 57-64 

Indigenous Gbneba and Species .... 65-334 

PoNERINAB ........ 65-74 

PoKBRA 66-74 

Myrmicinab 74-178 

MiRMBCINA ........ 75-81 

FoRMicoxBKVs ....... 82-87 

ASEBOATBS 87-95 

MoNOMoaiuu ........ 95-101 

solbsofsis 101-107 

Myrmica 107-138 

Stesamua 138-144 

Lbptotboras ........ 144-169 

Tbtrauosium 169-178 

dolivbodbsinab . . . . . . ,178-184 

Tapinoma 178-184 

Camponotikab ....... 184-334 

donisthorpba ....... 184-241 

Formica 241-334 

Cosmopolitan and Inteodccbd Species . . . 334-350 

PoNBRiNAs ........ 335-336 

Mybmicisab .* . . . . 336-342 

DoLicaoDBstSAB ....... 342-343 

GAUFomTiSAB 343-350 

BiBLIOGBAPBY 351-365 

Systematic Index : Ants and Myembcophilbs 367-373 

List of Subscbibebs 375-379 



mzecDy Google 



LIST OF ILLUSTRATIONS. 



PLATES SEPARATELY PRINTED. 

I. Egg», larvae, and pupaa of Fonfra eoaTdata, Mtfrmeeina gramini- 

aia, Solenopns fugax, and Myrmiea ntginodia 
IL Egga, larvae and pupae of AnergaUs alrtitvluf, Monomorium 
pharaonia, Lept/ilhorax intermpliM, and Telramoritim caetpilam 

III. E^ga, larvae, and pupae of Tapinoma erraticnm, Doni^korpea 

nigra, and Formica ruja ....... 

IV. Ergatandromorph of Formica mfibarbii, and Gjaaadramorph of 

formica tangninta ........ 

V. Male, female, and worker of Ponera roaretaia, P. paruiatiasima, 
and Myrmecina graminieola ...... 

VI. Male and female of Anergaies atTOtKlut, and male, female, and 

worker of Formieoxeniu niiidnlua and Monomorium pharaoni* , 

VIL Male, female, and worker of SoUnoptie fugax and MyrmiOi tul- 

VIII. Hale, female, and worker of Leplothoraz interrupttu, L. acervomm, 
and Sletuimtna wetiwoodi ....... 

IX. Male, female, and worker of Telramorivm eaetpitmn and Tapinoma 



X. Hale, female, and worker of Doniilhorpea fvliginoaa and D. oliena . 

XI. Carton nest of Doniethorpea fvixginoaa and moundi of D. fiava . 

XII. Neet of DonittKorpta uTo&nrfa .....-■ 

XIIL Nests of FormiiM rufa 

XIV. Nesta of Formica mfa v. alpina and F. prattitaia. 

XV. Mole, female, and worker of Formica pratenaig .... 

XVI. Nests of Formica pnUeruia and f . exfcda 

XVII. Male, female, and worker of formica rvfibartis .... 

XVIII. Nests of Formica exeeda and F. pieca 



FIGURES PRINTED IN THE TEXT. 



1. Worker of Formica prattnait . 

2. Undeiside of head of formica pratenna § 

3. Mandible of formica praleruii ^ 

4. Haxilla of formica pralcnaia ^ 
6. Labinm of Formica pratetuit ^ 

6. Thorax of iSlrMognatlau aethiopieiu ^ 



itizecoy Google 



Kiv BIUTtSH ANTS. 

7. Thorax of Formica praUnaU 3 8 

8. Fore-wing of Formka ijKJa L.) 10 

0. Fora-wing of Ponera (coarctata Latr.) 11 

10. Fore-wiag of Myrmecina {graminicota Latr.) II 

11. Fore-wing of Fomicoxenut (nifufulu* N7I.) 11 

12. Fore-wing of AnergaUa (aira^iu Sohenok) 11 

13. Fore-wing of JfonomoHum (pioroonw L.) 11 

14. Fore-wing of Soieno|MM (/uf^ Latr.) ...... 11 

10. Fore- wing of Myrmica [raginodia Njl.) 11 

16. Fore-wicg of Btenamma {aatvioodi West.) 11 

17. Fore-wing of Lepiotborax {iatantplug Sohenok) .... 11 

18. Fore-wing of Tttramorium {eaapUnm L.) 11 

19- Fore-wing of Tapiitoma {aratieam I^tr.) 11 

20. Fore-wing of Donifthorpea (fliiena Fiirat.) 11 

21. Abdomen of Ponera eoardata ^ 12 

22. Abdomm of JIf jfrmiea ruginodit ^ . - .12 

23. Abdomen of Tapitutma erralieum ^ ■ - .12 
H. Abdomen of Formica pratenais ij ....... 13 

20. Abdomen of Formica fraUntia ^ 13 

26. S gffliitalia of Formica nifiiarbit (dorsal} 14 

27. ^ genitalia of Formica rufiAarbia (ventral) 14 

28. Stipes, volsella, and sagitta of Formica rufibarbia (diaseoted out) . 16 
39- i^ genitalia of Ponera puwXatiMima ....... 16 

30. S genitalia of Myrmiea acabrinodia ....... 16 

31. Internal structure of Myrmiea rubra ^ , .16 
32. . Gizzard of Formica praietuia ^ ....... 17 

33. Oizsard of Tapinama erraticum ^ (anterior view) .... 18 

34. Poison apparatus of Formica rufibarbia ^ 19 

35. Poison apparatns of Bolhriomyrmcx meridiotudia $ . .20 

36. Poison apparatus of Mgrmiea laevinodia 5 20 

37. Repugnatorial glands of Tapirumta erraHeum ^ .... 21 

38. Sketch to show position of repugnatorial glands of Tapinoma erra- 

(tcumg 22 

39. Reproductive organs of Myrmica rvbra 2 23 

40. Ovaries of pseudogyne of Formica rafa 23 

41. Reproductive organs of Myrmica rubra (J 24 

42. Brain, etc., of DoniMhorpra Iviiginoaa ^ 26 

43. Head of larva of Myrmica acabritiodia 31 

44. Hairs on Myrmiea larva ........ 32 

46. Ergatandromorph of Myrmiea aeabrtnodia . .... 30 

46. Brgatandromorph of Formica eatiguinea 37 

47. Mermithogyne of Doniaihorpea flava ...... 3S 

48. Pseudogyne of Formica aanffuinea . . . , . , 39 

49. PBeudogyne of Formica rufa var. rulo-pratenais .... 40 

50- Pt«rergate of Myrmiea aeabrinodia 41 

01. Stand for " Lubbock " nests ........ 58 

62. Four-chambered " Janet " plaster nest 69 

63. " SantBohi " observation nests 61 

64. " Crawley-Labbook " observation nest 61 



itizecoy Google 



LIST OF ILLUSTRATIONS. xv 

58. " Dodisthorpe " observation aest 63 

66. Head of Ponera eoarelaia $ and P. puncfoMmma S . ■ ■ .67 

67. Epinotum and pedicel of Myrmeeina graminiaila 5 . , . .77 

68. Pedicel of Formieoxenut niiiduitui ^ ...... 83 

59. Head and thorax of Formicoxtmit nilidviut ^ . . . .83 

60. JUonmnonum pharaonis $........ 97 

61. Antenna of SolenoptU fiigax ^ 102 

62. Antenna of Soknoptis fMgax ^ 102 

63. Epinotum, spines, and pediool of Myrmiea laevinodi* tj . .111 

64. Epinotum, spines, and pedicel of tfj/rmiea rujjinoiJM ^ . . 116 
66. Antenna of Jfyrmiea mjrinodu ij ....... 116 

66. Antenna of Myrmiea raginodis ^ ...... . IIB 

67. Anteima of Myrmiea rulcitiodis $ 122 

06. Antenna of Myrmiea leabritiodit ^ ...... • 126 

69. Antenna of Myrmiea acabrinodit 3 1S6 

70. Antenna of Myrmiea acaitriaodia v. aabviai ^ 132 

71. Antenna of Myrmiea aeaitrinodia v. tafndeU 3 132 

72. Antenna of Myrmiea Miieornia ^ 134 

73. Antenna of Myrmiea lobicomia 3 135 

74. Head of SUnamma weMtmodi ^ 140 

76. SUnamma vnatwoodi ^ 140 

76. Pedicel of LtjilollioTax nylanderi S 166 

77. ScuteUum and epinotum of Le'ploikorax tubemm $ . . . . 163 

78. Pedicel of Lt-jMhorax tubtrum d 163 

79. Scutellum and epinotum of Leptothorax interrvplus $ . . . 166 

80. Pedicel of LepMhorax initmiplue J 166 

81. Head and ahonlders of Tetramoriam eaeapUum $ . . . .171 

82. Doniathorpea fvligiruma $ with gaster distended with eggs . . . 189 

83. Dotugthorjiea nigra 9 201 

84. Scaiea of Donialhorpea fiava^. D.uiaitnaa^.taid D. mixta ^ . 217 

86. Doniethorpea umbrala S . - - - - ' 224 
66. D. mixto-umbrata ^ with patches of algae on body and legs . 236 

87. Scale of Formiea rvfa^ 248 

88. Head of Formiea ru/o g and F. m/a v. alpitia 5 .... 265 

89. Head of Formica exaecia 5 274 

90. dypeuB of Formiea aartguinea 5 281 

91. Side view of thorax of formieo TTi/JiartM 5 321 

92. Thorax and scale of Formita gagaUa ^ and Formica picea ^ 329 



,1,1.1, Google 



" To him who is satisfied with amosaing oolleotions of curioua objecta, 
simply for the pleasure of poaaessing them, such objeote oan afiord, at beat, 
but a childish gratifioation, faint and fleeting ; while he who extends his 
view beyond the narrow field of nomenolature, beholds a boundless expanse, 
the exploring of which is worthy of the philosopher, and of the beet talents 
of a reasonable being." — Bdbohrll, "Southern Africa" I, 506 (1822). 

" Field study of the Formioidae is certainly becoming much more interest- 
ing and precise throu^ our increasing knowledge of dulosis and temporary 
social parasitism, since every ant colony examined no longer represents to 
the observer merely a meaningless aggregate of individuals, but a deGnite 
stage in the life-oyole of a colonial organism. Thus the myrmeoologist is 
prompted to attack a host of fascinating problems suggested by the origin, 
development and decline, both onto- and phylogenetic, of a living com- 
munity and the instinctive processes involved in the numerical regulation of 
its polymorphic components." — WheeDiRB, "Bull. Amer. Mus. Nat. Hist." 
24, 64S (1908). 

" Hynneoology has been mote fortunate than many other branches of 
entomology in the men who have contributed to its development. Theae 
have been actuated, almost without exception, not by a mania for endless 
multiplication of genera and speoies, but by a temperate and philosophical 
tnteKst in the increase of our knowledge." — Wsebueb, "Ants," 1010, p. 123. 
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Fig. 1, Worker of Formica pratetu 
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INTRODUCTORY. 

EXTERNAL STRUCTURE. 

Ants can be diBtinguished from all the other menibers of the 
order Hymenoptera by the construction of the abdomen, which 
is divided into two very distinct regions, a slender very movable 
pedicel of one or two joints (the petiole and post-petiole— the petiole 
with a scale or node on th^ upper aurface), and a larger posterior 
portion, the gaater. 

In certain low forms in the Ponerinae. the construction of the 
abdomen comes nearer to that of some of the Fossorea, but such 
forms, not occurring in Britain, do not concern us here. The con- 
sistency of the chitinous integument of the body is very variable, 
being thicker, harder, and more brittle in species of the more 
primitive groups, Ponerinae and Myrmicinae, and thinner, softer, 
and mcore flexible in the more recently developed groups, DoHeA- 
oderinae, Camponotinae, etc. 

Some species are glabrous, and shining ; others pilose and 
pubescent, opaque, rugose, punctured, striate, etc. 

The hairy covering, when present, consists of (1) pilosity, viz. 
longer hairs, erect or sub-erect ; and (2) pubescence, viz. short 
closely applied hairs which cover parts, or the whole of the body. 

The Head. 

The bead varies considerably in shape, it may be three-cornered, 
four-cornered, round, oval, elongate, transverse, etc. The organs 
attached to it are the mandibles and other parta of the mouth, the 
eyes and the antennae. 

The head above terminates anteriorly with the dypeus, an 
immovable plate varying in shape. The genae, or cheeks, are situ- 
ated on either side of the clypeus extending between the eyes and 
the mandibles. Posterior to the clypeus in nearly all oases is a 
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small epaoe, usualLy'^mftgular in shape, which is called the frontai 

area; and behip^, this' an impressed longitudinal line, the frontal 

furrow, is ottbHr-J/resent, which runs back towards the base of the 

head. ■. Th<i_fr.6nl is the region Ijing between the frontal carinae (a 

paJE_ of -jidges, situated on the inner side of the insertion of the 

..a^ffl^pae), and is bounded anteriorly by the clypeus. Posteriorly 

■■;ifpAsS6s indefinitely into the vertex of the head and the temples ; 

■ . the latter lie above and behind the eyes. The occipwi is the short 

region between the vertex of the head and the narrow opening 

(the foramen) beneath at its junction with the thorax. 

The ventral surface of the head between the labium and the 
above-mentioned opening is the gula or throat, it is generally 
divided by a longitudinal suture. 





Fig. S, Uoilerside of head of Formica praleniis ^. 

The compound or lateral eyes are situated on either side of the 
head ; the simple or median eyes, slemntata, or ocelli, when present, 
are three in number, and are placed triangularly on the front of the 
head. Both kinds of eyes are most highly developed in the males, 
and least in the workers, the ocelli being wanting in the latt«r of 
some species. 

The facets of the compound eyes vary greatly in size and number 
in different species. It has been estimated that the lateral eye in 
the worker of Pcmera punctatissima only consists of one facet ; in 
the worker of Solenopeis fugax from 6-9, in the female 200, and in 
the male 400 ; Tapinoma erralicum — worker 100, female 260, 
male 400 ; Formica pratensis — worker 600, female 830, male 1200. 

The mandibUa are very variable in structure, being sometimes 
long, narrow and pointed, but often broad and massive, having 
three borders, bji external, an internal, and a t^minal, the latter 
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being oftoi more or less strongly toothed. The mandibles oui be 
opened and closed independently of the other parte of the mouth. 
The maxiUae and labium are situated beneath the very small 




Pig. 3. Huidible of Formica praUnsU ^. 
labrum and keep the mouth completely closed except when the ant 



The maxillae consist of a cardo or hinge, a stipes or stem, a 
lacinia or inner-blade, a galea or outer-blade, and a palpua which 
may consist of from one to six joints. 




Fig. i. M«xilla of Fonniai pralensia g. 

The outer-blade is furnished with gustatory papillae, and a row 
of bristles used in cleaning the legs, etc. 

The labium consists of a siAmentum or hind-chin, a tnentum or 
ohin, the hypopharynx and paraglossae which are double, the gloasa 
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or tongue, and the labial palpi which may consist of from one to 
four joints. The tongue is covered with ime transverse ridges ; it 
can be protruded, and with it the ant rasps and hcks up its food, 
and cleans itself and its oompanione. 

The opening of the salivary duct is situated at the base of the 
tongue. The hypopharynx covers the mentum and paraglossae, 
and possesses two rows of bristles directed backwards, which are 




Fig Lubiura of For liaa pratensia ^. 

used for firmly holding the food. The roof of the mouth is formed 
by the iabrum, which is bilobed, and is concealed by the clypeus. 

The antennae, which are elbowed, are inserted on either side of the 
frontal carinae ; the first joint is the scape, which is usually long, 
except in the males of a few species, and the remaining joints 
form the funiculiis, which is sometimes clubbed. The number of 
joints in the antennae of ants varies from four to thirteen — the 
male usually possessing one more joint than the female or worker. 
No British ant has less than ten joints to its antennae. 

Table showing the number ol joints to the antennae of the male, 
female and worker in British genera. 
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EXTERNAL STRUCTURE. 7 

The Thorax. 

The thorax is divided into four segmentB, the prothorax, meso- 
thorax, metathorax, and epinotum. The epinotum (which is the 
metanotum of some earlier writers and the propodeum of others) 
was the first abdominal segment of the larva, which has been 
., fused to the thorax during pupation. 

In the primitive form, all the component parts of the thorax of 
the male ant are dietinctly separated by sutures. 

The prothorax is small and is divided into the pronotum and 
proalemum ; the former comprises both dorsally and laterally the 
greater part of the prothorax, while the latter is small and narrow, 
and to it the coxa of the fore leg is articulated. 




Fig. 6. Thorai o{"StTeblognalku> aelhiopicus J. (Emerj.) 
1, 2, 3, and i stigmata of meso- and nietatl]ora]r, epinotum, and petiole. 

The mesothorax is large and bears the fore-winga ; its anterior 
dorsal portion, the sctUum of the mesonotum, often spoken of as 
the mesonotum, bears in many male ants a Y-shaped furrow, called 
the Mayrian furrow, and on either side is a longitudinal suture, 
the jtarapsidal furrow, which separates oS the area known as the 
parapsia. The prae-scutellum ( ^paraptera of Emery) of the meso- 
thorax, is situated at the posterior end of the scutum behind the 
articulation of the fore-wings. Covering the insertion of the fore- 
wing a chitinoua scale, the tegula, occiu's. The scutellum, a large 
semi-circular plate, is situated between the prae -scutellum and the 
metanotum. The coxa of the intermediate leg is articulated to the 
mesostemum ; between this and the pronotum is the epiatemite of the 
meaothorax, and above the latter is the epimeron of the mesothorax. 

The metanotum, the dorsal part of the metathorax, conaietB of a 
narrow band between the scutellum and the epinotum, and on either 
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side between the Ecutellum and the metanotum hes the poal- 
scuteilum, or paraftera of the metathorax. The coxa of the hmd- 
leg is articulated to the raetastemum, and the ventral portio 
the metathorax is divided into areas as in the nieaothorax, viz. the ^ 
epimeron, the epiatemite and the aternite. The hind-wing is insert 
between the poBt-scutellum and the epimeron of the metathoraj 
The epitiotum, wliich is really the first abdominal segment, i 
bordered by the epimera of the metathorax above, and the sternitea * 
of the metathorax below. 

Three atignuUa, or spiracles (orifices of tracheae) occur on either 
side of the thorax, the first close to the junction between the meso- 
thorax and pronotum, the second below the insertion of the bind- " 
wii^, and the third on the epinotum. 
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Fig. 7. Thorax of Furiaii^ praCeasii J. 



The thorax in the males and females of most ants is generally I 
more simple than in this primitive form un account of the fusion I 
of the epimera and epistema with each other, and also with meso- I 
and metathorax, and epinotum. 

The female thorax haa the same divisions as the male, but is , 
more robust and the Mayrian furrows are never present. In the 
workers, being wingless, the meso- and metathorax are greatly 
reduced, and in the higher and more recent genera, such as Formica, 
the thorax apparently consists of three segments only, the prono- 
tum, mesonotum and epmotum, owing to the disappearance of the _ 
ecut«llum, the paraptera and the metanotum. \ 

The legs of ante are not very variable and always consist of the ' 
same number of joints— the coxa, Iroclianter, Jemur, (ibia, and a 
five-jointed tarsus, the first joint of which is always long, especially 
in the intermediate and posterior legs, and is called the tnetataTsua. 
The last joint of the tarsus carries two clawa (unguicvii) which 
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are generally simple, but sometimes toothed or pectinate. The 
apices of the tibia* are often armed with movable spurs (cakaria), 
which may be simple in the intermediate and posterior pairs, 
but if present are always lai^ and pectinate in the anterior ones. 
These latter are called strigils, and are curved and fringed with 
bristles on their inner side. Bristles also occur on the metatarsus, 
opposite to those on the strigil, and the ants clean their antennae 
by drawing them between these bristles. 

The wings of ants have not been used in clasaification to the 
same extent as in other famihe«i of the Hymenopt«ra, chiefly 
because the workers, which are most often found, are winglesa, 
and the females, which lose their wings after the marriage 
flight, are more frequently taken in this " dealated " condition ; 
moreover, the venation of the wings may vary considerably, even 
in males and females from the same colony. 

The longitudinal veins of the fore-wings have been named by 
Emery (1913) as follows :— 

Costa, suba)sta, pterostigma {^stigma Linnaeus), medtus, brachiiis, 
radiits, and cvbUris. 

The transverse veins : tranaveraomedialia, basalia (or discoidalis), 
first and second cviitalia, and recurrens (or medialis). 

The cells : costal, median, svbmedian, radial, cubital I, 2, and 3, 
diacoidal 1 and 2. Not all, however, of these cells and veins actually 
occur in most British genera (cf. the following figures). 

The Abdomen. 

The abdomen is highly specialized, and in most ante it is sharply 
divided into a pedicel and gaster. The pedicel may consist of one 
joint, the petiole, or two joints, the petiole and poat-petiole ; it is 
very mobile and is articulated anteriorly to the epinotum and 
posteriorly to the gaster. When the pedicel is one-jointed it usually 
consists dorsaUy of a more or less high scale of variable shape and 
thickness. 

The petiole is morphologically the second abdominal segment, 
for actually, as we have seen, the epinotum is the first, and conse- 
quently the first gastric segment is the third abdominal one. When 
tiie pedicel is two-jointed it consists of two nodiform s^ments, 
and the first gastric segment is therefore the fourth abdominal one. 

The gaster varies in shape, being round, oval, long, or cordiform, 
etc., and shows five segments in the worker and female, and six 
in the male when the pedicel is one-jointed, and four in the worker 
and female and five in the male, when two-jointed. Morphologic- 
ally the gaster consists of eight segments when the pedicel is one- 
jointed and seven when two-jointed ; but the terminal segments 
are very small and are telescoped into those in front of them. 

In those ants which possess the power of stridulating, the sound- 
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12 BRITISH ANTS. 

producing organ is eitaated at the extreme base of the first gastric 
segment. This organ consists of a file, formed by very fine trans- 
verae ridges, situated at the base of the segment, in the centre of 
its doTBal area. The edge of the preceding segment is sharp, tunung 

Bplnotum Bale Gutsr 

Fedlcal 1st Ind Srd 4Ui Stb 
Qutric Hgmeatg 
Fig, 21, Abdomen of F/mera cvanttUa g. 

slightly downward, or inward, and is thus able to scrape the file, 
when the two segments move on each other. These structures are 
present in the Ponerinae and Myrmictnae, but appear to be absent 
in the CampotK^inae and Dolichoderinae. The sculpture, however. 




Fig. 22. AMoraen of Myrmica ruginodis g. 

of the corresponding surfaces in the genus Dtmisthorpea, etc., is 
modified, and though there is no true stridulating organ, it is 
probable that some sounds may be produced when these surfaces 
are rubbed together. 



,b Doisal ijutrtc wgDMnta 
Ih Ventral gsatrlc segmeata 



Fig, 23. Alidomen of Tapimma. emUicum g. 

The apical segment of the gaster is called the pygidium, its dorsal 
plate being the epipygium, and the ventral one the hypopygium ; the 
former is nearly always visible from above, except in some genera 
where it is entirely hidden beneath the preceding s^ment. The 
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last segments hold the genitalia in the two sexes, and also enclose 
the sting of the females and workers in sach a,ntfi as possess one. 

The genital armature of the male consists of the foUowing parts : 
The Annular Lamina is a ring which forms the hase of the whole 
apparatus. The External Paramera consist of the outer and inter- 
mediate pairs of appendages ; the outer pair are the Stipitee, which 
act as clasperB and are often furnished with hairs. In some genera 




Hg. 2t. Abdomen of Formica praltnHa^. 

the basal parts of the stipites ooosist of more or leas elongate, 
triangular, oval or semi-circular lobes, which are called the 
Sqaamvlae. These sometimes look as if they were separate plates 
applied to the stipites, but this is not the case as they are actaaJly 
part of them. 

The median pair are known as the Voladlae, these are sometimes 
more or less divided into two pairs, one of which is then called the 




~ stipites 
Podfcl 2 I mi 

Tantnl gutdc aegmanCe 

Fig. 2S. Abdomen of FormUa praieiaii i. 

Laciniae and the other the VolaeSae. The volsellae and laoiniae 
also probably act as claspers. 

The Internal Paramera consist of the innermost pair of append- 
Bugea, the Sagittae, which are connected together by a membrane 
the Sfoiha ; and the sagittae -|- the spatha function as a penis. 
Th€ sagittae often have serrated edges which probably serve to 
luM ttiem in position during copulation. 
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Of these three pairs of appendages the stipitea enclose the volaellae 
and the latter enclose the sagittae and spatha. 

The Suhgenital Lamina is a plate situated beneath the genitaha, 
and forming in fact the ninth ventral segment of the abdomen. 




Sigittaa Spathi. 
Fig. 28. S ganitaliii of Forinica nijibarbia [dorsal). 
(Donistliorpe.) 

It is sometimes pointed, forked, or rounded, and presents valuable 
distinctive characters in some genera. 

Finally there are a small pair of hairy appendages, the Penidlli, 
which are attached to the tenth dorsal segment of the abdomen. 
They are not present in some genera such as Anergatea, Dorylus, 




Saglttoe 

Fig. 27. <} genitalia of Formicxt Tufbarbit (ventral ). 

(Doniathorpe.) 

etc. ; and in Premdepis they are present in some species, and 
wanting in others, and are consequently valuable for classification 
purposes. They are stated to represent the Cerci in BlaMa (the 
" Cockroach "),etc,, but this does not seem to be absolutely certain. 
The stitig is retractile, and its size, in different species, varies 
greatly, not always in proportion to the size of their bodies. It con- 
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Fig. 28. Stipes, Volwlk, aod Stgitta of Formica mfiharba (diBsected oat), 
(Donisthorpe.) 

sists of a single grooved piece, the gorgeret, on which run the alt/lets, 
a pair of smooth, slender, pointed appendages. When at rest the 
stylets do not extend beyond the gorgeret, but when an ant uses 




F%. 29. g gcuitalia of Ponera pmtclaliuima. 

its' sting, it thrusts the whole apparatus into the object attacked, 
and the stylets are pushed alternately further into the wound, 
beyond the tip of the gorgeret. 




S^ttu 
Fig. 30. (J genitalia of if^mwo seairiitodU. (Crawley.) 
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INTERNAL STRUCTURE. 

The alimentary oaaal conaiata of a month opening and baccal 
parts, an infra-bnccal chamber, pharynx, oesophagus, crop, gizzard, 
stomach, intestine, rectum and anus. 

The infra-buccal chamber is a spherical cavity situated below the 
pharynx, and forms a receptacle for the sohd and semi-soUd parta 
of the food rasped ofi by the ant's tongue, and also for foreign 
matter scraped off the ant's body by its tongue and strigils. Any 
juices that remain in these substances are extracted and sucked 




Fig. 32. OUxi.td ot Forviica praCtKiii ^. (Forel.) 

into the phtu'ynx, the residue being ejected in the form of a solid 
body, the " Boulettes de nettoyage " of Janet, which retains the 
shape of the infra-buccal chamber. 

The pharynx is situated in the head and is a flattened cavity 
with very muscular walls which open and shut, forcing the Uquid 
food into the oesophagus. 

The oesophagus ia a long tube connecting the pharynx with the 
abdomen ; it is only feebly muscular. 

The crop is situated in the gaster, consisting simply of an en- 
Itu-gement of the oesophagus. It forms a reservoir for the retention 
of the hquid food, and is capable of great distension — the " Honey- 
Ante of the Garden of the Gods " represent the extreme form of 
this phenomenon. Forel has called it the social stomach, as the- 
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food it contains is used to feed the brood, and the other acts of the 
colony, by regurgitation. 

The gizzard connects the crop with the stomach proper, it has 
been called the pumping-stomach, is very variable in form, and 
affords valuable characters, which can be used to difierentiate 
genera and even sub-families. It is composed anteriorly of a oup- 
shaped portion, the calyx, the chitinous walls of which are formed 
by eight bands, the four thicker ones, the sepals, contract at their 
posterior end to form a valve. The gizzard then becomes dilated 
into a bulb, the pumping-stomach proper ; this is followed by a 
cylindrical portion which enters the true stomach, where it termin- 
ates in a knob-shaped valve. The walls of the gizzard, and especi- 
ally the bulb, are provided with very powerful muscles. The 




Fig. 33. 

gizzard is more simple in the Fonerinae, and MyrnUcinae, and more 
complicated in the D<dichoderinae than in the Camponolinae. 

The stomach proper is a sac in which the food it receives ie 
digested, it is not capable of much distension, and does not possess 
any chitinous lining. 

The intestine is a more or less wrinkled tube which connects the 
stomach with the rectum, and near its anterior end where it forms 
a valve, the Malpighian tvbea or urinary vessels are inserted. 

The rectum is large, tapering towards its posterior end where it 
terminates in the anus ; in it the faeces and urinary excretions 
are collected. 

The anus varies in shape in different genera, it is provided with 
a sphincter muscle, and is sometimes fringed with hairs. 

The Glaods. 

1. Glands in the Head. 

Tha atitennary glands consist of a few cells, the slender ducts of 
which open on a small space, situated in a depression at the base 
of each antenna. 

The maxiUary glands comprise two groups of cells placed above 
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the buccal tube, their separate ducts opening on a " cribellum " in 
the lateral wall of the tube. 

The Ttuindibular glands are lai'ge and consist of a number of cells 
on either side of the head, theii ducts opening separately on a 
oribellum at the base of the mandibles. These glands supply the 
cement which ants use in constructing carton, and plastering 
particles of earth together, ete. 

The pharyngeal glands are finger-shaped and consist of two 
groups, -which extend in front of and over the brain, and open by 
a pair of orifices into the alimentary canal. 

2. Thoracic Glands. 

The labial, or salivary glands, are situated in the thorax, though 
they really belong to the mouth parts. They are large and paired. 



Accauory gUad 




Fig. 34. Poison apparatua o[ t'armiat rufiiarbia $. (Foral.) 

and are connected by a single duct which opens on the labium. 
They are derived from the spinning glands of the larra. 

Tlie Tnetathoracic glands consist of numerous cells, their ducts 
opening through a sieve-like membrane into a chamber filled with 
air. l^e orifice of this chamber and the cribellum, are sometimes 
furnished with hairs. Janet has suggested that the secretion from 
these glands gives to the ant's body the "nest-aura," by means 
of which the ants in a colony recognize their fellows. 

The metatarsal glands are situated in the fore-legs, at the base of 
the strigil. 

3. Abdomiaal Glands. 

The rectum is furnished with three rectal papiHae, or glands, 
tbe central one beii^ situated on the dorsal, the outer pair on the 
lateral surfaces. 

The glands belonging to the sixth abdominal segment (intra- 
segmental "hautdrdsen" Escberich) consist of small clusters of 
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cells, th^ dacts opening on the doroal membrane below the s^- 
meat, and othere are foand on the ventral membrane. 
The poison apparatns is a oompUcated strnctnre made np of the 




poison glands, the veaide, or poison sac, the dud of the vesicle with, 
or without, a sting, and the acce3a(n^ glaiui. This apparatus occurs 
in the workers and females of all ants, and is situated in the posterior 




Fig. 3S. Poison apparatus of J/j/nnicit /anniuxfu^. (Forel.) 
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part of the gaster, below the rectum. Forel distinguiahed thia 
apparatus into two types — the FulTinated and the Bourreleted— 
according to the form and arrangement of the different parts. 

The Pulvmated type is the more comphcated it Ib confined to 
the OamponoUnae and m these forms more ac d is stored. The 
two free poison glands enter the distal end of the vesicle, where 
they become a 8mgle tube which is curled up into innumerable 
windings, forming a oushion on the inside of the dorsal wall of the 




RflpDgnatorial glaodH 
Fig. S7. Bepuguutorial glands of Tapiaoma 

vesicle. This tube when unravelled is, according to Forel, quite 
twenty centimetres in length. The duct of the vesicle opens in a 
large orifice between certain vestiges of the almost obsolete sting. 
The accessory gland opens into the duct of the vesicle, near its 
termination. Janet suggests that the secretions of the accessory 
gland, which are alkaline in character, are used to neutrahze the 
eSeot of the acid poison which may adhere to the ant's own body, 
after it has used itfi poison, or sting, against an enemy. 

In the Bouireleted type, the apparatus is much simpler, the 
vesicle is smaller and more globulax, and its duct is more slender. 
The free poison glands unite and enter the vesicle, where they form 
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" boar- 

When a Bting is present, the acid is injected directly into the 
body of an enemy, but when absent, the latter is sprayed over him, 
or into a wound inflicted by the mandibles. 

The aval, or repugnatorial glands, are only present in the workers 
and females of the Dolick<>derinae. They consist of two grape- 
like clusters of cells ; their ducts open into two large vesicles or 
sacs, which act as reservoirs for the secretions of these glands. 
This apparatus ia situated above the rectum, and opens just above 
the anus. The secretion is used to protect the ant against other 
ants, and enemies ; it is very powerful, and in Taptnoma it p 
a very strong and distinctive odour. 




Ortflcsofvigina 
Fig, 38, Sketch to show position of Repugnatorial glands of 



Reproductive O^ans. 

The reproductive organs in the female ant consist of a vagina, 
uterus, bursa copulatrix, receptaculum eeminie and ovaries. The 
vagina, which is short, opens into the uterus, its external opening 
consisting of a transverse slit situated in front of the sting, or its 
vestige, on the sternal membrane of the seventh abdominal segment. 
The bursa copuiatrix is a sac, or copulatory pouch situated on the 
dorsal wall of tbo vagina. The uterus is formed by the junction of 
the two oviducts of each ovary, and upon it ia placed the recepta- 
culum seminis, which is connected with the uterus by a narrow 
passage. The receptaculum seminis is a small pocket which is iilled 
with the male element during copulation. A pair of glands are 
situated at the apex of this receptacle ; these secrete a nutritive 
fluid, which keeps alive for many years the male element, or sperm. 
The eggs are fertihzed during their passage through the uterus by 
sperm ejected from the receptaculum. The ovaries consist of a 
number of tubes, "the ovarioles, each tapering towards its apex, 
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and in these the egge are formed. The ovarioleB are attached at 
their narrow ends to the pericardium, which lies immediately ander 
the basal tergite of the gaster. 

The number of ovarioles in each ovary varies considerably in 
different species — in the female of Anergaies atratidus they consist 




Fig. 39. Eeproductive organa of Atyrmi 



of 12, Myrmica laevinodis 12, M. ruginodis 8, M. acabrinodts 8-9, 
JU. sulcinodia 9-11, Donisthorjtea nigra 30— iO, D. flava 24, Formica 
rufa 45, and F. rufibarbis 18-20, etc. 

The ovaries are present in the worker also, the number of ovarioles 
however being considerably reduced. It has been estimated for 




Fig. 40. 



of pseadogyne of Ibrmiea ru/a. 



each ovary in Myrmica latvinodia, ruginodis and acahrinodis as 1, 
Tapinoma erraticum 1, Donislhorpea fuliginosa 1-2, D. /Java 1, 
Formica rufa 4-10, F. ■pratensia 2-6, F. sanguinea 3-6, etc. 
The receptaculum seminis is usually wanting in the worker, though 
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it has been found present in individual specimeuB of many apecias. 
Copulation between males and workers haa not been observed, 
though the former may sometimes be seen to endeavour to embrace 
the latter. Eggs laid by workers in captivity have frequently been 
observed to produce males, and indeed it was formerly supposed 
that only males were developed from auch eggs, but more recently 
a number of well- authenticated cases have been recorded in which 
workers have developed from eggs laid by the latter. 

The reproductive organs in the male ant conaist of the testes, 
vaaa deferentia, seminal vesicUa, and ejaculatory dvct. Each testis 
is formed of a number of bodies which are found in a similar position 
in the gaater to that of the ovaries of the female, and are filled with 




Fig. 41, Ecproiluetive organs of Myi 

spermatozoa. The number of bodies to each testis varies ii 
species — in Anergates atratulus there are 3, Myrmica species 4,' 
Formica sanguinea 21, etc. The vaaa deferentia, or deferent ducts, 
are long tubes which proceed from the bodies of the testes, and at 
their posterior ends are enlarged to form a pair of sacs, the seminal 
vesicles. These are united to form a narrow ejaculatory duct, 
which has its opening at the base of the penis. 

The Circulatory, Respiratory, Muscular and Nervous Systems 
are beyond the scope of this work, and can only be very briefly 
discussed. For further details the reader is referred to the works 
of Berlese, Child, Dujardin, Forel, Hicks, Janet, Johnston, Lub- 
bock, Nassonow, Rabal-Ruckard, Wheeler, etc. etc. 

The Circalatmy System. — ^The blood, a colom-Iess liquid, is circu- 
lated through the body by the contraction and dilatation of the 
heart, which consists of a tube situated in the mid-dorsal region of 
the gaster. 
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The RaspinUory Sistem.— The air is distribatod throagh the 
system by fratAeae or air tubes ; these open at the atigmaia or 
apirtuiea. Ten pairs of spiracles are present, eight of which ocour 
on the eight 'biaa.l abdominal segments, and, &b we have seen, a 
pair each on the meso- and metathorax. Janet has described and 
figured eUborate valves with which the stigmatio orifices are 
fumiahed. 

The Hiuealai E^lteill. — The only point that concerns us here is 
the interesting fact, demonstrated by Janet, that the wing-muscles 
in queen ants after the marriage flight become degenerated through 
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Vig. 43. h[a,\a,oio,,ot Doaidhorpeafuligiaoia^, (Crawley.) 

histolysis. The fatty and albuminoid substances thus derived are 
oairied to the abdomen in the blood, where they are taken np by 
the ovuiea and assist the growth of the eggs. When the greater 
purt of the wing-muscles has disappeared the thoracic tracheae 
become oonsiderably enlai^ed, in consequence of which old queens 
will float when placed in water, etc. 

The Nerrons SyBtem. — Ganglia occur in the head, pro-, meso-, 
and metathorax, and abdomen. These are connected by two 
longitudinal cords, and nerves run from the ganglia to the various 
organs. The ganglion above the oesophagus is considered to be the 
bnin. The frontal lobes of an ant's brain, which have been com- 
pared with the cerebrum of vertebrates, contain two pairs of pedun- 
onlate, or muehroom bodies, the corpora peduncuhta. The olfactory 
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lobes, whicli have been compared with those of the vertebrates, 
contain a large number of round bodies, the glomeruli. The pedun- 
culate bodies are often largest in the worker and least developed in 
the male, and this has been supposed to show that the former was 
the moat, and the latter the least intelligent of the three sexes. 
Wheeler, however, has ahown that the pedunculate bodies may be 
as highly developed in the female as in the worker, and by no means 
vestigial in the male, and in any case it is very doubtful if the 
female is less intelligent than the worker. 

Many sense organs — tactile, olfactory, and gustatory sensillae, 
chordotonal organs (first discovered by Lubbock in the fore tibiae 
and subsequently by Janet in other parts of the body, and 
supposed to be auditory in function), Johnstonian organs, etc.- — 
have been carefully studied and described, but they are far too 
complicated to be treated within the limits of this work. ^H 

LIFE HISTORY. ^ 

Piopagatioii. — The mating of the male and female ant is known 
as the mamnge flight, and is one of the chief events in the lives of 
these insects. The time of the year, as well as the time of the day, 
in which it occurs, varies considerably with the difierent species. 
Among our British ants the nuptial flight may take place, according 
to the species, at any date from May to October, and at any hour 
from very early morning to midnight. 

These flights often occur at many points in a large area on the 
same date, and a number of different species are affected at the 
same time. The workers are much excited, they direct the opera- 
tion ; preventing the males and females from leaving the nest 
until the appointed time, and it is evident that meteorological 
conditions influence them in this matter. 

When both the male and female are winged they fly off into the 
air, and with those species in which the former is considerably 
smaller than the latter, copulation takes place on the wing. When 
however the sexes are of the same size, they either join in the air 
and fall to the ground, or the male seeks the female on the ground, 
on trees, bushes, etc., or even in, or on, the nest. When one of 
the sexes is wingless (no ants are known in which both male and 
female are wingless, and in Britain no species occurs in which the 
female is apterous) a " marriage flight " in the strict sense of the 
word cannot of course take place, but a similar period of excitement 
is present, and copulation between brother and sister (adelpho- 
gamy) in or on the nest, is the rule. 

I have, as far as possible, given under each of our Bpecies an 
account of the method of and time for the marriage flight and the 
appearance of the winged sexes, etc. 

After the marriage flight the males do not necessarily die 
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once, as they can be kept alive for months afterwards in observa- 
tion neats ; nor are they injored when separating from the female, 
but they wander aimlessly about, without ever returning to their 
nests, and most of them are probably eaten by birds, or killed by 
strange ants and other insects. 

Many females also share the same fate, but those which escape 
endeavour to found new colonies — this is brought about in various 
ways. 

Colony Founding. — It is only within comparatively recent years 
that it has been poBsible to give anything like a complete and 
connected account of the origin of the ant colony. For more than 
a century this question has occupied the attention of many 
observers, who, though expressing widely divergent views, have 
helped by their patient investigation to accumulate evidence 
without which the present state of knowledge on the subject could 
not have been reached. 

As far back as 1747 William Gould actually made an experiment 
on fertile female ants. In his own quaint language he says : "Upon 
frequent opening of Mole-Hills, amongst them I met with three, 
in each of which was a Cluster of large Female Ants, amounting 
to six or seven in a Cluster. They lay near the Surface, but had 
no regular Apartment. . . . Upon Dissection several of them had 
Parcels of Eggs in their Insides. I deposited one of the Clusters 
in a Box with some Earth, under which they concealed themselves, 
and united together, but did not work any Lodgment. Some Time 
after, three or tour of these Females laid a few Eggs, but did not 
seem to take any great Notice of them. For Curiosity I placed in 
the Box, a Cell of Workers of the same Species, and it was sur- 
prizing to observe what Fondness was expressed. The Common 
Ants immediately surrounded the Females, took care of the Eggs, 
and in a short Period made an Apartment in the Earth fit to receive 
them. It may also be observed that there were no Common Ants 
in the Hills where I found the above Clusters." 

The above is valuable, not only as showing that fertile females 
were received by strange workers of their own species, but also 
because it is the first recorded instance of a number of females 
after the marriage-fiight voluntarily associating together and 
laying eggs. 

P. Huber (1810) carried experiments on fertile females a stage 
further. He enclosed several fertilized females in a jar full of 
damp ecurth, in which they excavated cells. They laid eggs and 
brought up several fair-sized larvae, which, however, perished 
owing to his own neglect. 

The first who actually demonstrated that females, after the 
marriage-flight, are capable of bringing up their brood to maturity 
unassisted, was Lord Avebnry, in 1876, whose experiment is 
referred to under Myrmica ruginodis. 
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It was subsequently aeeuined that all species of aiita founded 
their colonies in this way. Modem researches however have shown 
that though this is true for the large majority of auts, many species 
employ very different methods. 

Some writers have proposed elaborate classifications of all the 
different methods of founding a colony, but space does not permit 
me to discuBB them here. 

The following table, taken from a paper on the founding of colonies 
by queen ants read at the Eintomological Congress at Oxford by 
tiawley and myself, briefly shows all the known methods in which 
a colony may arise :— 

L (a) The female ant, after the marriage -flight, removes her 
wings, seeks a suitable situation, constructs a cell, and 
brings up her colony alone. 
[b) Several such females may voluntarily aflaooiate and found 
a colony in a similar manner. 

n. The female seeks a nest of another species of ant, is adopted 
willingly or otherwise by the workers, who bring up her 
brood. In some manner the host-queen, if present, is 
eliminated. Then either (n) in course of time the host 
colony dies out, and a pure colony of tho female's species 
remains ; or (6) the mixed character of the colony is kept 
up by means of slave-raids on nests of the host speciea by 
the female's offspring. 

in. The female is adopted into a colony of another species and 
hves side by aide with the rightful queen. The intruder's 
offspring of all sexes, but only workers of the host species, 
are reared together in the nest. 

IV. Differs from II (a) only by the fact that, the species of tlie 
ahen queen having no worker caste, the colony only laste 
for the lifetime of the host workers. 

Group I may be considered to represent the normal 
method, and Groups II, III, and IV the abnormal methods. 

In both I and II after the colony has become established, young 
females reared there may be received back into it, or may enter 
another colony of their own species after the marriage-flight. 
The fertilized female removes her wings by working them back- 
wards and forwards, pulling them with her legs and mandibles, or 
rubbing them against twigs, grass -stalks, or anything handy. 
In some cases young females which have been fertihzed on, or 
near, their own nest, will be brought back by the workers, who 
help them to remove the wings. 

The shedding of the wings by a fertile female alters her instincts, 
causing her to become more timid, and to shim the light. Indeed 
Wheeler has shown that, with some species, the artificial dealation 
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of a virgiii female haa the same effect upon her as the loss of the 
wings to a fertile one. 

It ifl H remarkable fact that an old queen will, if removed from 
hear nest, again carry out all the labours necessary for the starting 
of a new colony ; although she may have lived an uneventful 
life for yeara, being fed and cleaned by her workers, and doii^ 
little except lay eggs. Thus an old female belonging to Group I, 
will under these circumstances excavate a new cell, lay ^gs, and 
bring up a fresh brood ; and one belonging to Group U, if intro- 
daoed into a nest of the host species, will act in the same manner as 
a young fertile female. 

I shall describe, at some length, under each species the colony 
founding of all the British ante. 

Met&m(KCphOBis. — The female ant when laying lowers her head 
and raises her gaster ; shortly an ^g appears, which is quickly 
extruded, but remains for some time at the tip of the abdom^i 
until she deposits it on the ground. The workers at once pick up 
the eggs and collect them in a heap, sometimes even they remove 
them from the body of the female, drawing them out as they 
appear. They constantly hck and caress with their antennae 
the queen's gaster when she is laying. In some cases the queens 
lay eggs cm the march and these are at once picked up by the 



Yonng queens (and also workers which lay) will remove their 
own eggs, bending the gaeter forward between their legs, and 
pulling out the ovum with their mandibles. 

The eggs of ants are quite small, even those of the largest species, 
in proportion to their size. They are white, or yellow in colour, 
varying in shape in different species, being round, eUiptical, or 
elongate, and consist of a dehcate shell or chorion enclosing a thin 
liquid yolk. 

Ants' eggs are said to grow after they have been laid ; this has 
not been proved by measurements, but from observations in arti- 
ficial nests it appears to he the case ; moreover the ants are con- 
Btantly licking them and covering them with a coating of saliva, 
which probably assists in this process. 

nils sahvary coating causes the eggs to adhere together in lai^r, 
ae smalls, packets, which enables them to be more easily carried 
aboat. The coating probably also contains some antiseptic pro- 
perties against fungoid growths — I have noticed in observation 
aesta that neglected eggs have quickly gone mouldy. 

the workers and young queens, and in some cases the old queens 
08 well, continually move and carry about the egg-packets. Many 
speoiee arrange the eggs, larvae, and pupae, in groups according 
to tiieiT ^e and condition, as the different stages require different 
de^ees of moisture and temperature. 

Eggs are laid by the young females of some species almost im- 
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mediately after fertilization, whereas with others oviposition does 
not take place until the year after the marriage -flight. The time 
required for the egga to mature varies very much both in different 
species, and also under different conditions. It may only occupy 
a few days, or it may require six weeks ; aud unfertilized egga take 
much longer to hatch than fertile ones. A large proportion of the 
eggs laid are eaten by the auts themselves, chiefly by the workers, 
though also by the queens, both in new and in long -established 



A young queen eats some of her own egga, and also feeds her 
first brood with them. 

A large number of the eggs laid by workers in queenless neats are 
always devoured, and a worker will eat her own egg as soon as she 
has laid it. 

Fartheaogenesis. — It was supposed that Dzierzon's theory for 
the honey-bee, that unfertilized eggs only develop into males, 
appUed to ants also, but although Lwd Avebury, Janet, Forel, 
Miss Fickle and others have shown that this is frequently the case, 
more recently Tanner, Reichenbaeh, Mrs. Comstock, Crawley, and 
myself have proved that unfertilized eggs laid by workers can 
develop into workers. 

Indeed, under certain circumstances — such as the adoption of a 
Doniathorpea umbrata, or D. mixta female into a nest of D. nigra or 
D. aliena — workers only seem to be developed from worker eggs. 

Crawley and I have alao observed eggs laid by virgin females, 
but on these occa,sions, when the eggs have developed, only males 
were produced. 

The particulars of these different experimental — when they con- 
cern ants that occur in Britain — will be found under the species in 
question. 

Larvae. — The larvae of ante belong to the vermiform type, being 
without legs, or any trace of eyes. They are helpless white or 
yellowish grubs, entirely dependent on the queens and workers, 
and are usually pear-shaped, or sack-like, being broadest pos- 
teriorly, but in a few oases they are cylindrical, or barrel-shaped, 
i.e. broadest in the middle. 

The head is small, but distinct ; the neck is narrow and often 
bent downwards over the ventral surface, considerably more so in 
some species than in others. 

The body, exclusive of the head, usually consists of thirteen 
segments, threo belonging to the thorax and ten to the abdomen ; 
the segmentation being well marked in some species, but consider- 
ably less so in others, especially towards the posterior end. 

Ten pairs of tracheal openings are present, a pair each to the 
meso- and meta-thorax, and the remaining pairs to the eight 
anterior abdominal segments. 

The mouth parts are not aa a rule strongly developed ; thej 
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consist of a pair of mandibles, a pair of maxillae, and a labium, 
and uaually only the mandibles are more strongly chitinized. The 
maxillae are furnished on their outer sides with a short blunt 
chitinoiia tooth, as is also the labium, and on the latter, two ring- 
like spots may be seen in some species, being the larval structure 
which will become the labial palpi of the imago. Although these 
rings are figured by various writers on ant-larvae, I have not seen 
any mention of them or suggestion as to their nature. The spimiing 
glands open on the tip of the labium, and are present as well in 
those species whose larvae do not spin cocoons as in those which do. 
The antennae are nearly always wanting in ant-larvae, but Emery 
has pointed out that in certain exotic species, vestigial antennae 
are present. I have observed certain rings on the heads (similar 
to those on the labium before mentioned) of Myrmica larvae, which 
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I situated in exaetly the same position aa the rudimentary 
antennae discovered by Emery in other genera, and these rings 
no doubt represent antennae of a still more vestigial character. 

The larvae of ants are very seldom naked, being furnished with 
hairs of various kinds, spines, tubercles, eto. 

The hairs may be long, or short, simple, serrat«, bifurcat«, or 
trifurcate, branched, hooked, or anchor-tipped, etc., and several 
kinds of hairs may occur on the same larva. 

The spines, some kinds of tubercles, and perhaps some hairs,, 
serve to protect the larva against the attacks of its fellows — a 
hungry larva will sometimes devour another — and also may prevent 
its body from coming in too close contact with the damp ground. 
The longer hairs which terminate with a single or double hook 
(anchor -tipped in the latter case] are used in hanging the larvae 
on to the walls or roof of their dwelling, and also in causing the 
younger ones to adhere together in small bundles — some tubercles 
and probably other hairs also serve for this purpose — so that they 
can be more quickly moved by the workers. 

The long hooked hairs are curved somewhat in the shape of a 
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letter S, 80 that they act as springs, and prevent the deKcate skin 
of the larva from being injured. Thus should an ant quickly seize 
a larva to remove it from its anchorage, the spring expant^, and 
allows the hair to become unhooked without too great a jerk. 

Huber and F. Smith stated that ajit-Iarvae were more thickly 
clothed with hairs in the winter ; this, however, seems very doubt- 
ful, and in my observations all young larvae are more hairy than 
older ones, being equally so in those species which only rear larvae 
in the summer, as in those which rear them in the winter. With 
some species larvae are present practically all the year round. 

Anta chiefly feed their larvae with liquid food which is regurgi- 




Fig. 44. HBira on Myrm 

tated into their mouths, but they also supply them with bita of 
insects, larvae, eggs, ete. ; the more solid food being placed by 
the workers on the bodies of their nurslings or actually held to 
their mouths that they may feed upon it. Great attention is paid 
by the nurses to their charges, as they not only feed them, but also 
continually clean and lick them, and carry them about. The 
length of time occupied in the larval state varies considerably, 
both with species and individuals ; it 'may last for only a few 
weeks, or for many months, or even for over three years, but thoB 
extreme length of time is probably due to extraordinary circum- 
stances. 

Larvae which hatch from parthenogenetio eggs, take longer to 
develop than do those from fertile ones. 

Pupae. — Ant pupae are either naked, or enclosed in a cocoon, 
the latter being invnriably present in the Ponertnae, often in the 



tzec.yG00g[t| 



LIFE HISTORY. 



ii 



OamponoHnae, but not in the Myrmicinat and DoUckoderinae. 

The fact that the pupae of the most primitive group always poeeesB 
cocoons, suggests that this habit is an inheritance from solitary 
ancestors. Wheeler has recorded the presence of the naked pupa of 
a DoUchoderine ant in Baltic amber, which shows that the absence 
of a cocoon in this sub-family is not a recent development. In a 
few genera of the Camponotinae there is no cocoon, but even with 
those in which one is usually present, naked pupae may often 
be found, even in nesta which also contain pupae m cocoons. It is 
very difficult to understand this, or to see what, under these cir- 
cumstances, can be the object of a cocoon at all. 

Forel aays he has found these naked pupae only in the late 
autumn, a cocoon always being present with the summer larvae. 
In England, however, I have found naked pupae of Donislhorpea 
and Formica species in their nests in June, July, August and 
September. 

Wlien a larva is fully grown it becomes straight and rigid, the 
lege, wings, etc., which are visible beneath its skin, are packed 
closely to the body, and it is now a seinipupa. The larval skin 
then splits down the back, and is pushed off posteriorly. 

Those larvae which do not remain naked after pupation, natur- 
ally spin their cocoon before the semipupal stage is reached. When 
they are ready to spin, the workers cover them over with httle bits 
of earth, sand, etc., or bury them in shallow holes, to provide them 
with starting-points on which to commence spimting. 

The workers dig up the cocoons when completed, render them 
clean and smooth by removing all adhering substances, and pile 
them in a heap. 

Kin observation nests where no earth or sand is present, I have 
ticed that the workers will make use of bits of plaster, cotton- 
>ol, or anything handy, with which to cover a larva when ready 
spin. 
ITie colour and texture of the cocoon varies in different species, 
being white, yeUow, buff, or dark brown, and finely or coarsely 
sculptured, etc. 

A black spot is usually to be seen at the posterior end of the 
cocoon, which consists of the larval excreta, and the larval skin is 
also present ; but with naked pupae these are removed dicing 
pupation by the workers. 

The workers help the young imago to emerge — the latter before 
B acquired the matiu-e coloration has been called a " callow " — 
? biting a hole in the cocoon, and drawing out the ant. Seme- 
mes the workers remove the pupae from their cocoons before they 
^ve reached the imago stage. 

I It was formerly supposed that an ant was unable to get out of 
3 cocoon without assistance, and if left would perish, but this 
R Dot always the case. 
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The pupeJ akin, wliioh closely covers the body and limbs, and 
which of course is the only covering of naked pupae, is also care- 
fully stripped off by the workers, though ants may free themselves 
from it. If it is not thoroughly removed, it may produce cripples, 
especially in the wiuged sexes. I have frequently saved young 
callows, which had not been properly attended to by their mother, 
or foster-mothers, in my nests, by carefully removing the remains 
of the pupal-skin with a wet paint-brush. 

The duration of the pupal period is shorter than that of the 
larval one, and may occupy two or three weeks. 

The pupae are kept in drier parts of the nest than are the eggs 
or larvae, and some species of ants build special incubators of 
earth, or vegetable detritus, etc., to accelerate their development. 
Anta kept in plflst«r-nests in a warm room will pile up their pupae 
in the chamber nearest to the fire, and watch over them for some 
time — it is very amusing to observe a worker suddenly seize a 
pupa and hurry off with it, as fast as she can, back to the cooler 
chambers, as if it was a joint before the fire, and was just cooked 
to a turn. 

Temperature undoubtedly influences both the period for egg- 
laying and the time required for development of the brood. 

In my observation-nesta kept in a hot room the queens of some 
ants, which in nature would not lay before the spring, have com- 
menced to do so as early as December. 

The eggs, larvae and pupae of all British ants which I have been 
able to find will be briefly described below under their respective 
species or genera. 

Folymoiphism. — Ants vary exceedingly both in habits and struc- 
ture, it being almost impossible to lay down rules on any points 
concerning them, to which exceptions cannot be foimd. In the 
following points— and many others might be mentioned — ants vary, 
not only in diflerent genera and species, but often in the same species 
itself : the time for the appearance of the sexes, and for the marriage 
flight ; whether the males and females are winged or wingless ; 
whether the former are more abundant than the latter, and whether 
they are both present at the same time, or in the same nest ; whether 
the ocelli are present or absent in the wingless forms (worker, 
male or female) ; whether the larvae occur in the summer or winter 
or both ; whether the pupae are naked, or enclosed in cocoons ; 
how the colony is founded ; in what situations, and under what 
circumstances the nests will be built, etc. etc. 

These variations however are not what is understood by poly- 
morphism in ants. 

Polymorphism is possessed by those species in which the sexes 
— one or both of them — occur in two or more forms ; these forms 
being more or less r^ularly produced in certain generations, or in 
each successive generation, which are sprung from the same parents. 
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These phenomena are very highly developed in the ants, in most 
species of which a winged male and female, and a wingless worker 
are present — in a very few cases only, the worker class is wanting. 

liiese three normal forms are again split up into further " phases," 
which however are neither as constant, nor as important as the 
primary ones. 

Wheeler has oonstruoted a most valuable table to illustrate the 
series of different phases known to occur amoi^ ants. This table 
is reproduced here (with a few additions), as altiiough some of the 
phases have not yet occurred in Britain, and others are peculiar to 

Micranfr * Male MacranPr 

PhlhUanir 
Mtrmilhanir , 
ErgaUnft Gynaecaner 

/ \ 

ErgatOTidromorph Oynon^rtmiOTph 



^ FttrergaU Ergatogyne 




Micrergate I /\^ Jdermilhergate Mefmithogyne^ 

\, 1} ^ PlorargaM HJorogyne ^ 

Worhtr ^^ HacrergatA Pttvdogyni * — Famall 

(Ergatw) . (GynC) ^^^^ 

/ V\ Gynaocoid ^ |9-Femala 

PhthUergtOe \ Dichthadiigyn« PhlhUogyni 



" Dinergat« 

tropical and non-British ants, the table is of so much interest that 
it would be a pity not to give it in UAo. 

" The three typical phases bxg placed at the angles of an isosceles 
triangle, the excess developments being placed to the right, the 
defect developments to the left, of a vertical line passing through 
the middle of the diagram. The arrows indicate the directions c^ 
the affinities of the secondary phases and surest that those on the 
Hides of the triangle are annectant, whereas those which radiate 
outward &om its angles represent the new departures with excess 
uid defect ohajracters." 

The typical and atyincal phases are printed in Roman type, the 
pathological [duksee in italics. 

1. Ilie fMtfe {amir) ia tbe most fixed of the three primary phaae«. 
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Typical male ante are always winged, and are often very much 
alike, superficially, though they may belong to widely separated 
genera, and even sub-families, in which the females and workers are 
very diverse. 

The body is usually delicate in form, and the colour is often 
darker than in the female and worker ; though in some cases the 
male may be yellow, or red, etc, when the female is black. The 
head is usually smaller and rounder, the eyes and ocelli more highly 




developed, the mandibles smaller and weaker, and the antennae 
longer and finer, than in the female and worker. 

2. The macraner is larger in stature than the normal male of the 
species in question, and is occasionally to be met with in populous 
colonies. 

3. The micraner is smaller in stature than the normal male of 
the species in question, 

4. The dorylaner h a large form of male peculiar to the Doryline 
ants. This sub-family does not occur in Britain. 

5. The -pfUhiaaner is a pupal male which in the larval or semi- 
pupal state has had its juices partially extracted by an Orasema 
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larva, and is unable to pass on to the imaginal stage. This has 
not been observed in any Britieli ant, nor have the similar forms 
which occur in the female and worker. 

6. The mermithaner is a male with short wings, caused by the 
presence of an internal worm of the genus Mermis. 

7. The gynaecanir, or gynaecomorphic male, resembles the female 
rather than the male. The number of joints of the antennae is 




^illey, 20,VII.1909. 



the same as in the former, but it may be winged, or wingless as in 
Anergates. 

8. The erg(Uangr, ergatomorphic, or ei^atoid male, is without 
wings, and sometimes closely resembles the worker, but may also 
be more like the normal male. With some species which possess an 
ei^ataner, a winged form is also present, the male being dimorphic. 
Some of these wingless males possess only the same number of 
joints to the antennae as the worker, for example the very ergatoid 
male of Ponera pundatisatTna, others possess one more joint, for 
instance, the male of Formicoxenua nitididua. 
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9. The gynandromorph is an individual in which male and 

female characters are combined. 

10. The ergalandromoTpk ia an individual in which male and 
worker characters are combined. 

11. The female {gyne), queen, or a-female, ia the most highly 
specialized eex. The head and thorax are large ; the eyes, ocelli 
and mandibles well developed, and the gaater is bulky. The legs 
and antennae are often, and the wings sometimes, shorter andT" 




47. Mermithogytifl Df Doniglhorpeajiat: 
(BoiKiroit.) 



stouter than in the male. She is usually larger than the male and 
worker of the same species, and in some exotic genera her size ia 
enormous in comparison with the tiny worker of her own species. 

12. The TAacrogyne ia larger in stature than the normal female of 
the species in question. 

13. The ergatogyne, ergatomorphic, or ergatoid female is a 
wingless form. It possesses oceUi, the eyes and thorax being more 
hke those of the normal female. In some species it is the only form 
present, in others in which the female is dimorphic, a winged form 
also occurs. No British species possesses an ergatoid female. 
(When a wingless female is spoken of, it must be understood thai 
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this does not refer to the deiilated female — i.e. one who haa removed 
or lost her wings after the marriage flight — but to an apt«roiis form 
which has been bom without wings, and whose thorax shows no 
trace of wing-insertion.) 

14. The ji-femah is an aberrant form, occurring either with or 
without the normal female, and characterized by exccBBive develop- 
ment in the legs, and in the pilosity of the body. This form has not 
been observed in Britain. 

15. The mermithogyne is a female with short wings due to the 
presence of an internal worm of the genus Mermis. 

16. The microgyne is an unusually small female ; it may be 
present in the same nest with normal females, and with some 
species it is the only existing form of this sex. In either case it 
may be even smaller than the largest workers. 

17- The pseudogyne is a wingless deformed -looking individual, 
combining the thoracic characters of the female, with the size 



Fig, 48. FsBudogyiie of Forniea Magainea. Woking, 21.V.1913. 
{ Bondroit. ) 

and gast«r of the worker. The characters of these forms vary 
greatly, no two specimens out of a considerable number being 
exactly alike. The colour is oft«n much lighter than in the normal 
female ; the number of the ovarioles is much reduced, being some- 
times less even than in the normal worker ; and maoro- and micro- 
pseudogynes occur. 

They have been said to be useless and cowardly ants, but I have 
found that they will work, bite, spray acid, clean each other, and 
tend the brood, as do the normal workers. 

Wasmann considers that they are brought about — in Formica 
colonies— by the presence of beetles of the genera Lomeckusa and 
Atemelea, and Wheeler has suggested that they arise from starved 
female larvae. From my own experience with pseudogynes, I do 
not consider that either of these hypotheses will always, or alone, 
acconnt for their pr^ence in a colony ; as though both these 
stimuli may induce this state of things under certain circumstances, 
imder others, some other cause, about which we know nothing at 
present, may produce the same result. 

18. The phthisogyne arises from a female larva under the same 
conditions as the phthisaner, 

19. The worker [ergates) is an imperfectly developed female, 
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winglesB, and poesessing a more simply constructed thorax. 
ocelli, which when present are smaller than in the female, are often 
wanting ; the eyes and gaster are small, and the mandibles, antennae 
and legs are weU developed. The largest and smallest workers, in 
many species, are connected by a series of intermediate forme. 
With species in which the worker is dimorphic, the intermediate 
forms have disappeared, and further where only a very small 
worker is always present, the large worker has also been eUminated. 
20. The plerergate is a worker with vestiges of wings, the thorax 
being either that of the normal worker, or somewhat approaching 
that of the female. 



Fig. 49. Pseiiilogyne of Formica r 
' 3 the leg of a. worker, Netlij- 
ivill ligUt and bite. 




21. The mermitliergate is a somewhat enlarged worker, due to 
the presence of an internal worm- of the genus Mermis. The pres- 
ence of the parasite in the worker appears to produce excess, instead 
of defective characters as in the male and female. Thus small 
ocelli and a tendency towards the female thorax may result 
from it. This phase has not been discovered in any British 
worker-ant. 

22. The plerergate, replete, or rotund, is a worker which in ita 
callow stage has acquired the habit of distending the gaster with 
liquid food. The well-known " honey anta " are the beat examples, 
and no such form occurs in Britain. 

23. The macrergate ia larger in stature than the normal worker 
of the species in question, and ia usually present in populous 
golonies. 
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24. The mierergate is a worker of unusually small size. It is 
often present in nesta which contain inacrergat«s, as well a* in 
moderate colonies. The first brood of a young queen usually 
consists of this form. 

25. The gynaecoid is an egg-laying worker. In some famihes the 
queen has disappeared and has been replaced by this form of 
worker. Should a colony lose its queen, one or more workers may 
become substitute queens, lay eggs, and be treated accordingly by 




Yelverton. VII1.1913. 



the other workers. I have found such workers in nests of Formica 
rufibarbia, F. fusca v. rvbeacens, species of Leptothorax, etc, 

26. The phthiserg(Ue corresponds to the phthisaner and phthiao- 
gyne, and arises from the same causes. 

27- The dichthadiigyne, or dichthadiiform female, is pecuhar to 
the Dorylinae, and of course is not found in Britain. It is without 
eyes, ocelli, or wings, and is probably a further development of 
the gynaecoid worker. 

28. The desmergate is an intermediate form between the soldier 
and the typical worker. Wheeler suggests that the term might 
also be employed to designate the intermediate forms between the 
small and large workers in such genera as Morwmorium, Formica, 
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etc. This does not seem to be a very satisfactory definition, aa all 
the workers in a colony, intermediato between the macrei^te and 
the micrergate, would be called desmergates. 

29. The dinergate, or soldier (which is indicated by the symbol 
for Jupiter — " li ", to distinguish it from the worker, for which 
that of Mercury — " 5 " is used) is a macrergat« with a greatly 
developed head. The jaws are often very large, long, or massive, 
and the thorax sometimes approaches that of the female in struc- 
ture. The name " soldier " is not very happily chosen for these 
forms, as they by no means only fight and guard the nest, but also 
perform other special functions, in different species, such as crush- 
ing seeds, using their heads to act as " front-doors," etc. They do 
not occur in any British genera. 

PolymorpbiBni is so vast and complicate a subject, and so many 
different opinions have been offered to explain the origin of its 
various phenomena, that it can only be further discussed very 
briefly in this work. Anyone who is anxious to study the subject 
more deeply, will find the whole matter thoroughly dealt with by 
Emery, Escherieh, and Wheeler. 

The chief problem of polymorphism is to account for the various 
worker forms, and those such as the soldier, pseudogyne and 
ergatogyne, etc., which are int«rmediate between the worker and 
the female. 

Weismann believes that the various castes are represented in 
the egg by corresponding units, fertilization being the stimulus which 
calls the female determinants into activity, and meagre feeding the 
stimulus which arouses the worker -producing determinants in the 
yoimg larva from fertilized eggs. 

Herbert Spencer thought that the female castes were not pre- 
determined, but that they were brought about by differences in 
the feeding. Neither of these opinions offers an adequate explajia- 
tion ; it is certain, however, that both quahtative and quantitative 
feeding do exercise considerable influence in the matter. 

A point that requires explanation is the fact that " queen " 
ants are not reared in captivity, the only exception being recorded 
by the late Lord Avebury. Ho mentions that the nest in question 
had been richly suppUed with animal food, which he says may 
possibly account for the fact. In my own experience, however 
well fed my ants may have been, I have never succeeded in getting 
females produced in my observation nests.* 

This would seem to show that either (1) the workers are unable 

* JuBt before going to press a number of winged females have hatched 
from pupae in my observation nest of Myrmecina gTOminicola, I have had 
this colony in my poasesaion for over five years {see page 81) ; these females 
must therefore have been produced from eggs laid in captivity 1 The ante 
in this nest have been supplied with a large amount of animal food during 
the laat six months. 
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to obtain some special food, suoh aa the excreta of Aphidae, etc. ; or 
(2) that they purposely do not bring up females in captivity, as 
they realize that there is not room for them, and that no marriage 
flight could take place ; or (3) that the queen is unable, or will 
not, lay eggs in captivity which will produce females. Supposi- 
tions 2 and 3 appear to be rather too speculative in our present 
state of knowledge for serious consideration. 

The following appear to be the stages in the phylogeny of 
ants : — 

1. A pre-social stage with a single kind of male and female. 

2. A social stage with a single kind of male and female, but 
the nesting and nursing instincts have developed. 

3. A social stage with one kind of male, and two or more 
kinds of female, all fertile, but those that build and hunt for 
food are becoming less fertile. 

i. The present stage with usually one kind of male, a fertile 
form of female, and one or more so-called " sterile " females, 
or workers. These workers, however, are fertile with sufficient 
frequency to maintain (principally through the male) a repre- 
sentation of their characters in the germ-plasm of the species. 

Emery beheves that a worker-like wingless form was the oldest 
type of female both because the females in the MutilUdae are 
wingless, and because in the Ponerinae, the most primitive sub- 
family of ants, wingless females are more frequent than in the 
higher subfamiUes. As Escherich points out, however, it is un- 
likely that a wingless form which had once acquired win^, would 
again lose them, as in the case of wingless females. 

Weismann considered the egg-laying of the workers as too infre- 
quent to influence the germ-plasm of the species. It is not, however, 
so infrequent as he supposed, and as we have seen under Partheno- 
genesis, not only males but workers also are produced from these 
eggs ; so there is no reason why the transmission of characters 
acquired by this caste should be either impossible or improbable. 



PSYCHOLOGY. 

Ants possess the senses of Smell, Touch, Taste, Sight, and pro- 
bably Hearing in some iorm or other. 

The sense of smell, which is partly combined with that of touch, 
is of the first importance to these insects, and undoubtedly resides 
in the antennae. Ants are quickly attracted by some odours and 
repelled by others ; they wave their antennae about when an 
odorous substance is brought near to them, this being also the 
case with quite bHnd species. When tapping anything with the 
antennae, they probably obtain a combined sensation which 
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Forel has called a. "contact-odour." Waamann epeaks of the 
antennae as " touching-noBes " ; he aays ants do not know each 
other personally, but recognize each other by an intelligent 
"parole," a recognized form of antennal stroke. Miss Fielde has 
carried out a number of experiments to prove that each of the 
different joints of an ant's antennae has a different function. For 
example she considers the final joint recognizes the home or nest 
odour, the penultimate recognizes personal relations, the ante- 
penultimate the path or track, etc. She also concludes that the 
whole nest aura changes every two or three months. Though 
these experiments are very carefully elaborated, the results are 
by no means conclusive ; the subject being far too difficult and 
intricate to be settled so easily. It is certain however that if an 
ant's antennae be removed it can neither find its food — only feeding 
if it accidentally stumbles on to it — nor its way, nor recognize 
friends from foes, etc. 

Ants possess great delicacy of touch — tactile hairs and sensillae 
being present aU over the body, as well as on the antennae — and 
this sense is also of great importance to them. Their extreme 
sensitiveness to light and temperature is probably closely con- 
nected with their sense of touch. 

The sense of taste is situated in the tongue and maxillae. Ants 
show distinct preferences for certain foods, and they quickly 
detect any unpleasant substance — even if odourless — mixed with 
their food. Wheeler considers that taste is evidently the sense in 
which these insects approach most closely the higher animals 
and man. 

Sight varies considerably in different species, some being com- 
pletely blind. The exhibition of ''mimicry" in certain mynne- 
cophilea and parasitic ants, shows that their hosts possess the 
power to discriminate colours and forma. Lubbock demonstrated 
that ants can perceive, and avoid, the ultra-violet rays of the 
spectrum, and Forel proved that this was through the eyes— he 
covered these organs with varnish, when the ants were no longer 
able to distinguish these rays. Moving objects are more readily 
observed by ants, but Wasmarm has shown that certain species 
can see an object not larger than a finger, at rest at a distance of 
five to ten centimetres ; smaller objects, such as little beetles, cannot 
be seen at a greater distance than four to five millimetres. I have 
frequently observed a worker of Formica rwfa when pursuing a small 
beetle, will lose sight of it and run blindly by it. Exner's theory 
that the compound eyes form of an object a single picture which is 
more distinct the greater the number of facets possessed by these 
eyes and the more convex they are, seems to be generally accepted. 
In the case of the ocelli, however, it has been suggested that they 
enable an ant to see better in the dark, but aa they are largest and 
best developed in the male — who can see a flying female at som 
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distanoe — this does not seem to be a satisfactory explanation. 
Hearing haa been denied to ants altogether by some authors, and 
it is probable that they do not hear, in the ordinary sense of the 
word- The possession of chordotonal organs in the tibiae (similar 
to those of crickets, et-c.), and other parte of the body, and the fact 
that numerous ants possess weU-developed striduJating organs, 
seems however to point to some form of hearing. Lord Avebm-y 
could never find that ant« seemed to hear any noises of a variety 
of different kinds which he tested them with, but he considered 
it probable that they might produce sounds entirely beyond om- 
range of hearing. 

I tested my ants in captivity with the whistle known as the 
Galton-Edelmann. The human range runs up to 40,000 to 50,000 
vibrations per second, but tested by the sensitive flame this 
whistle is seen to give off musical notes far above that limi t I 
tried my ants in every way with it, up to its highest range, before 
which no sounds whatever could be heard by mc, but the ants 
never appeared to notice anything at all. 

Wheeler writes on stridulation : — ■" Stridulation, at least among 
the Myrmioinae, Ponerinae and Doryhnae, is an important means 
of communication, which Bethe has completely ignored and even 
Forel and other myrmecologista have failed to appreciate. It 
readily explains the rapid congregation of ants (Myrmicinae) on 
any particle of food which one of their number may have found, 
for the excitement of finding food almost invariably causes an ant 
to stridulate and thus attract other ants in the vicinity. It also 
explains the rapid spreati of a desire to defend the colony when the 
neat is disturbed." 

I have frequently noticed that when fresh honey is placed in 
the light chamber of a plaster nest, containing a colony of ante 
in captivity, after one individual haa found it, immediately 
numerous others pour out and the honey becomes completely 
covered with feeding ants. Often, it is true, the first ant or two 
which arrive at the honey return to the nest and appear to tell, 
and to fetch, others ; but the appearance of such a large number 
at once seems only explicable as caused by stridulation. Parker 
and Miss Fielde found that ants reacted to vibrations reaching 
them through the soQ and other solids. They proved that these 
vibrations were received through the legs, as when the ant's head, 
gaster, and any one or two pairs of legs had been cut off, it still 
reacted to them. They conclude their experiments by pointing 
out that : " It is misleading to ascribe or deny hearing to anta ; 
they are very sensitive to the vibration of solids, not to those of 
air ; their reactions could be as appropriately described as resulting 
from touch as from hearing." 

Several authors however still maintain that ants do perceive 
serial vibrations. 
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Some writers coneideretl ant^ to be reasonable, mt«Iligent b^tgs, 
which possess virtues and morals little behind those of mankind ; 
thus erring as far on the one side aa Bethe on the other, who tried 
to prove that they were purely automatic machines, only performing 
reflex actions in response to certain stimuli. If the brain of an ant 
be pierced it remains standing almost as if nailed to the spot ; 
occasionally a quiver runs through the body, and one of the legs 
is raised in the air from time to time. If irritated, it endeavours 
to resist, but as soon as it is left alone, it again falls into its former 
stupor. It does not try to escape, to return to its nest, or to join 
its companions. It has lost the instincts of fear and self-preserva- 
tion and has become simply a reflex machine. This alone will 
prove the falsity of Bethe's theory, 

Forel, Wasmann and Wheeler express views interniediat« between 
these two extremes. I agree with Wlieeler that ants possess both 
feelings and impulses, as they undoubtedly experience pleasure and 
pain, fear and anger, affection and aversion, etc. 

That certain of their actions are only reflex ones, just as with 
ourselves { — Wheeler illustrates this very neatly, he says : " Whether 
a stinging ant or hornet merely exhibits a pure reflex or has a 
feeling of anger besides, is a nice problem, I have unintentionally 
sat on nests of Vespa germanica, and Pogonomyrmex barbatus, and 
while I have no doubt that I myself acted reflexly under the circum- 
stances, it will take quite an army of physiologists to convince me 
that these creatures were acting as nothing but reflex machines." — ) 
while others arise from what is called instinct, is evident ; but 
personally from observations on ants both in nattu^ and captivity, 
I am prepared to grant to them something approaching reasoning 
power. The following facts appear to support this view : many 
ants Uve, comparatively speaking, a very long life, during which 
time they must learn by experience ; they undoubtedly possess 
memory ; under certain circumstances, especially in observation- 
nests, they will break away from their ordinary behaviour, and 
adapt themselves to new conditions — this plasticity is what Hob- 
house defines as " the power of an organism to adapt action to 
requirement without the guidance of a hereditary method of 
adjustment," and Wheeler as " action on the basis of individual, 
i.e. ontogenetic experience, and as such is commonly designated 
as 'intelligence'" — they become far less wild in captivity, for 
example they soon realize that they are going to be fed when a 
nest is uncovered, and do not endeavour to escape at once ; such 
species as Myrmecina graminicola which when touched usually 
roll np and feign death, are with difficulty induced to do so after 
having been kept for some time, etc. ; ants play together, run 
after each other, pretend to fight, and perform exercises ; they 
have also been noted to assist wounded companions. 

Darwin, Belt, Romanes and many other authors have relal 
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anmeronH instances iu which ants have appeared to exhibit reason- 
ing powers. It is true that some of the examples given, such as ants 
covering over tar, moistui'e, or unpleasant substances witb earth, 
or even with their Aphides, etc., to form a bridge as it would 
appear, are not as conclusive as would be auppoiied, it being their 
natural habit to cover up moisture or anything objectionable in 
their nests. 

I have seen workers in my F. rufa observation -nest bringing 
sticks, etc.. from their hillock and casting them into the water- 
trough as if to buUd a bridge, some individuals having even crossed 
^_|he water by this means ; but it may have only been a similar 
^■ase to the above. 

^H| Ants which are subject to inundations have learnt how to protect 
^^Bteir colonies; Livingstone wrote of ants in Africa: "When all 
^tlie ant-horizon is submerged a foot deep, they manage to exist 
by ascending to little houses built of black tenacious loam on 
stalks of grass, and placed higher than the line of inundation." 
When an ant colony has been washed out of its nest by sudden 
heavy rain, or floods, the workers have been observed to collect 
into a ball with the brood, etc., inside, those on the outside oc- 
casionally changing places with the inner layers, and in this way 
float down the stream, until a place of safety is reached. 

I once noticed a somewhat parallel case in my observation -neat 
of Donistliorpea umbrata. Having filled the water-trough too full, 
the superfluous water escaped under the glass cover and inundated 
the chamber in which the brood and most of the ants were situated. 
The workers immediately clustered round their larvae, enclosing 
them completely, and remained in this position under the water, 
until it had all been absorbed by the plaster walls and bottom of 
the chamber. 

As apace will not allow as to consider this subject at much 
greater length, it is best to turn to, and discuss briefly, some of the 
3Bt striking psychological phenomena exhibited by ants. 



HBost 



Ants know each other. 



Ants in a colony all know each other, but should a strange 
ant be introduced, it is at once attacked, and killed or driven 
out. Ants which have been separated for long periods readily 
recognize each other again ; this has been demonstrated by 
a number of myrmecologists, and I have myself repeatedly 
found this to be the case with Formica rufa and other species. 
It has been shown by bathing ants with the acid, or blood, 
of strange species, with alcohol, and even only with water, that 
they are no longer recognized by their friends, at least for a time— 
this proves that ants possess a special odour by which they are 

lown. It is not present in quite freshly hatched ants ; should. 
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however, some of these be at once removed from their nest, kepi 

until they are quite mature, and then returned, they will im- 
mediately be recognized and aecepted. This odour therefore is 
produced in the individual itself, and does not come from an outside 
source. 

When two ants meet they usually tap each other with their 
antennae ; should one be a stranger, it is immediately threatened 
with open jaws by the other. 

Bethe washed individual ants with alcohol to remove their own 
odour, and then bathed them in the blood of other species of ante. 
When he had bathed a strange ant A in the blood of a species B, 
and introduced it into the neat of the latter, it was received in a 
friendly manner. He then bathed an ant from B in the blood of A, 
replacing it in its own nest, when it was treated as an enemy. 
Waamann, however, shows that Bethe did not carry the matter 
far enough, and that after a time ants so treated were again recog- 
nized as friends or foes, just as they would have been if they had 
never been bathed. 

The facts that (1) different species of ants behave in different 
ways ; (2) some species bring up strange pupae as slaves ; (3) 
females which are temporary social parasites, and also other anta, 
do enter strange nests both of their own and other species, and get 
accepted ; (4) myrmecophilous beetles are accepted into other 
nests of their own host ant, or even into those of other ante — (Was- 
mann and I have made numerous experiments on this point, and 
many examples of the other points just mentioned will be found 
in this book, under the different species) — all prove that how ants 
know each other is not a mere cbemoreflex, but that memory, 
experience, education, smell, touch, and sight, all enter into 
matter. 



Ants oommanicate vith each other. 



Though ants cannot be said to converse in the ordinary sense 
the word, they actually do communicate with each other ; con- 
veying int«Uigence, wishes, etc. 

This is proved by the rapidity with which a mass of ants will 
pour out from their nest to assist any of their comrades which 
have been attacked, and congregate on any food that one of their 
number has found. Any such news may be conveyed by stridu- 
lation (as before mentioned), by tapping each other with their 
antennae, pulling at each other with their mandibles, butting each 
other with their heads, saluting {as described by Crawley, p. 186), 
tapping on the floor of the nest with their gasters (as I observed 
in Leptolkorax acervorum, p. 162), etc. Belt also believed anta could 
communicate the presence of danger, of booty, etc, etc., to a distance 
by the different intensity or qualities of the odours they gave off. 

Some anta when they wish to be fed by their fellows, stroke " 
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Bide of the head ot the ant they are begging from with the front 
feet, also rapidly tapping them with the antennae. 

When one ant Tribes another to come to a certain locality, it 
frequently carriea it to the desired spot ; it is evident that the 
other understands what is wanted, as it roUs up and allows itself 
to be carried. 

All authors since and including Huber agree, that anta com- 
municate with each other, in great part, by antennal strokes 
(antennae language). Anyone has only to study the behaviour of 
ants for himself, to be convinced of this. 

Wasmann has enumerated a number of different antennal 
strokes, conveying different ideas. These depend chieffy on the 
n&tore of the stroke, whether quick or Blow, heavy or hght, at 
longer or shorter intervals, on the top, or side of the head, or only 
on the ant«miae, etc. 

Should an ant find something which it desires to carry home to 
its nest, but which it is unable to move on account ot its weight, 
or for any other reason, it leaves the find, goes to its neat for assist- 
ance, and returns with some of its companions. It is of course 
clear that the finder has conveyed to the others intelligence that 
somethii^ has been found, and that their help is wantwi ; more- 
over, although it may be said to be a refiex action when an ant 
finds food that it should carry it home, this can hardly be said 
when the ant returns home unladen, to seek for help. 

Ants find their way. 

Aa with nearly every point concerning ants, or their behaviour, 
it is impossible to generalize as to how they find their way. Bethe 
fell into this error ; he stated ants went to and from their nests 
in a purely reflex manner, and for his experiments he selected 
certain species which always follow a trail. He invented a " polari- 
zation " theory, and concluded all ants only found their way by 
odour -contact. 

It is true that many anta, such as Donisthorpea species, are chiefly 
guided in this matter by the sense of smell ; but others, such as 
Formica species, are more indebted to that of sight. The latter 
sense is obviously of no use to blind ants, which however find their 
way quite as well as do those which possess eyes. 

Many species when returning home to the nest, always follow 
the same path by which they left it ; others make for home in a 
direct line, no matter how much they may have wandered about 
on the jomney out. 

If an obstacle be placed on a track of Donisthorpea fuliginosa, these 
ante hesitate for a time, all those arriving at this spot clustering 
b^jether, until one or more crosses it, and the file resumes its 
march. Should the same experiment be tried with Formica rufa, 
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the obstacle is at once crossed, the procession of anta hoing in nA 
way interfered with — I have observed the similar behaviour of & 
single " homing " worker of F. rufibarbis (p. 323). 

If the oyes of a Domsthorpea be covered with varnish, it fuids ite 
way as before, but if a Formica be treated in this manner, it is 
unable to do bo. These facts prove that smell is the predominant 
feature in some cases, and sight in others. 

Memory also helps anta in folding their way- — workers of Poly&rgue 
rufeacens hunting for colonies of Formica fusca will locate various 
nests, but it may be days or weeks before the slave-makers wiD 
raid any particular one of them. No track of any kind could be 
left, and memory alone must help them to go direct to this nest 
(the same procedure is noted for Formica sanguinea, p. 290). Again, 
when an ant finds a suitable place for a new nest at some distance 
from the old one, returns home, and induces her companions to 
move to this spot, the ant must remember where the selected spot 
was ; nor can this be said to be a pure reflex action. 

Very many authors, including Bonnet, Brun, Cornetz, Misa 
Fielde, Forel, Huber, Lubbock, Santscbi, Turner, Viehmeyer, 
Wasmann and Wheeler, etc., have written at considerable length 
on this subject, but it is only possible to touch very briefly on some 
of their views. 

Wasmann has clearly demonstrated that Bethe's polarization 
theory ia inaccurate. 

Lubbock, Turner and Viehmeyer show that ants ace partly in- 
fluenced, in finding their way, by the rays of light. It is hardly 
neoesBary to mention that ants can find their way in the dark, and 
that some species are nocturnal in their habits. 

Cometz's theory ia that ants are endowed with a special sense of 
what he calls " pure direction," being guided by some mysterious 
inner impulse. This compels them to move on continuously, up 
or down, round and round, right or left, and keep on doing so what- 
ever happens, while the impulse laate. If it is transported elsewhere, 
no matter, it still moves on as before. He thinks the human mind 
can only conceive of direction as being aimed towards some particular 
point of space, but the ant's conception of space may be somethii^ 
quite different, and this may account for its behaviour being 
sometimes unintelligible to us. Santachi has recently made a 
number of new experiments ; his main points seem to be these ; — 

1. Cometz's " pure direction," and all similao" hypotheses of a 
special sense are quite unnecessary. 

2. The phenomena which Cornetz sought to explain, can all be 
explained by natural causes. Without actually seeing distant 
objects, an ant's visual apparatus may convey to it impressions 
received from them, which impressions may stimulate and influence 
the creature's movements. 

3. Only one lens of a compound eye can transmit direct raj] 
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from — say — ^the Bun, and such direct rays must impinge on one 
particular point of the sensitive surface ; the consequent sensation 
setting a particular nerve to work. 

By so moving as to keep the light in the same direction, it is 
possible to use the latter as a sort of compass to steer by ; and 
that the ant really does this is borne out by experiments with a 
mirror (deflect the rays and you upset the insect's steering 1 Re- 
store the rays, and it can go ahead again !) 

4. Differences in the lighting of various parts of the sky, and 
also of large distant or near spaces and objects, restrictions of the 
horizon by hills, walls, trees and the like, may all affect the ant's 
" optics," and through them its whole nervous system and move- 
ments thereby originated. 

5. X-rays, electric conditions of the atmosphere, etc. etc., may 
be more or less perceived without any hypothetical special sense 
for receiving them. Air-movements may be transmitted by sensi- 
tive hairs, and become stimuli to movement in some particular 
direction . 

6. Of course many movements of ants are results of actual sight, 
smell, and the like. 

Brun has written a very long and learned paper on "ant- 
orientation " ; it is full of very many technical and rather miwieldy 
terms, and I find the language (both as regards his German and his 
meaning) somewhat difficult to follow. He appears in the main to 
agree with Santschi, and he rejects all hypotheses of a special sense 
possessed by ants only. If it is possible to state his views in a few 
words, they appear to be something of this sort : Ant-orientation 
is only a special case of " Orientation " in general, viz. a power 
possessed in some degree by all living protoplasm of maintaining 
(Static) or altering (Dynamic) the position in space of the whole 
organism or any of its parts. 

Static orientation being a matter of mechanical forces simply, 
e.g. the weight of the organism, the cohesion of its molecules, and 
so forth. In Dynamic orientation the organism has power to 
"orient" movement towards some particular object. If this 
object is actually present to some sense (e.g. sight or smell) the 
orientation is direct: if not it is indirect, and in this case, which 
includes most of the more remarkable movements of ants, it is 
prompted by memory of past sensation or some sort of inference 
from present sensation (e.g. fatigue may tell an ant, returning to 
the nest, " I have expended so much energy on the journey and 
must be nearing home by this time.") Direct orientation will not 
explain all movemenfa of ants, as we know that some of their 
senses are unequal to this, but indirect orientation probably will 
explain them, without any theory of a special sense. The extent 
to which any organism possesses the power of indirect orientation 
depends on its development generally, and more especially on that 
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of its nervous system : the power of memory (i.e. recalling past 
senaationa and being "oriented" by them) in greater or leas 
development is hereditable, and includes reflex and instinctive 
stimulations, differing only in their comparative simplicity or com- 
plexity. 

Enough has been said to show that ants are not merely reflex 
macbiaea ; they possess senses somewhat similar to oura in effect, 
though not in degree, and in many of their actions they are in- 
fluenced by education, experience, and memory. 

GEOGRAPHICAL DISTRIBUTION. 

Ants are the most dominant of insects, their species are the 
most widely distributed, they outnumber in individuals all other 
terrestrial animals, and they range over the whole world between the 
extreme Arctic and Antarctic regions. These insects are by far 
most abundant in the tropica — forming there a powerful factor 
against which animals and plants have to contend — and becoming 
less numerous and important the nearer they approach the poles. 

The ant fauna of the Palaearctic region proper (i.e. not including 
the Mediterranean region) is relative to its large aize, the poorest 
in the world. Considerably the largest ant fauna ia the Neo- 
tropical, and next to it in numbers comes the Hindu -Malayan. ' 
A great relationahip exiets between the anta of the Nearctic and 
Palaearctic regions, an equally great difference being found between 
those of the Nearctic and the Neotropical, the Neotropical and 
the Aethiopian, etc. 

It is curioua that some species in the extreme northern and 
southern faunas are very much alike ; this is not on account of 
relationship but has been brought about by convergence, through 
the effects of a similar climate, etc. 

GEOLOGICAL RECORD. 

Fossil anta first make their appearance in the Tertiary period. 
Sharp states that they are amongst the earliest Hymenoptera, and 
that remains of those insecta in the Llaa of Switzerland, and in the 
English Purbecks have been referred to anta. Handlirach, however, 
has shown that those of the former formation certainly do not 
belong to the Hymenoptera, but presumably to the Homoptera, 
and that the latter (two wing impressions from the lower Pur- 
becks of Durdlestone Bay, considered by Westwood to belong to 
ants and described by him in 1854 as Formicium brodiei and 
Myrmicium heeri) belong to saw-flies. 

Still the remains of ants are so numerous in the early Tertiary, 
where the males, females and workers are as sharply differentiated 
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as at the present day, that it eeems probable they must have 
existed as far back as in the Trias, tliongh they have not left any 
remains. Of the six hundred species of Tertiary Hymenoptera 
enumerated by Handlirsch, more than half are ants, representing a 
considerable number of genera many of which are still hving. 
Tertiary ants have occurred in twenty-three localities in Europe 
and North America ; only one of these locaUties — Bembridge in 
the Isle of Wight— being situated in Britain. 

The remains of three genera — Myrmica, Formica and Cam- 
ponotus — were found in the Bembridge limestone ; the occurrence 
of the last -mentioned gornia is of considerable interest, as no 
species of Camponotus is living in our country to-day. 

The largest number of Fossil ants have been found in the Baltic 
and Sicihan amber, and the beds of Kadoboj, Oeningen, and 
Florissant. 

Emery considers that the study of the ants of the Baltic and 
Sicilian amber proves that the Arctic fauna went down from the 
North as a host of conquerors. 

Wheeler shows that of the forty genera found in these ambers, 
thirteen are extinct, and twenty-seven, or more than two-thirds, 
are still living ; moreover, some species of the Baltic amber are 
almost, if not quite, identical with living species. 

Emery accounts for the poverty of the European ant-fauna as 
follows : " My studies on the ants of the Sicilian amber have de- 
monstrated that at the beginning of the Tertiary, Europe had 
an ant-fauna of Indoaustralian character, still living and exclu- 
sively of this character in Sicily during the formation of the amber ; 
while to the north of the sea, which at that time extended across 
Europe, representatives of this fauna, mingled with Formica, 
Myrmica and other recent holarctic types, lived in the forests of 
the 8amland. After the disappearance of this sea the northern 
fauna pushed its way southward as far as the Mediterranean. Then 
came the Glacial epoch, which extinguished the Indian fauna in 
the north and drove its feeble remnants, mingled with arctic forms, 
to the warmer localities of southern Europe. From these regions 
the present ant-famia wandered back, with the disappearance of 
the ice, into the middle and northern portions of the continent. 
But the tropical forms had difficulty in returning, because the 
Mediterranean, the African deserts and the steppes to the eastward 
were so many barriers to their progress. The European ant-fauna 
therefore remains comparatively poor " (Wheeler's translation). 

The reader who wishes to study more closely the palaeontology 
of j ants is referred to the works of Er. Andr6, Emery, Handlirsch, 
Heer, Mayr, and Wheeler. 



itizecoy Google 



BRITISH ANTS. 



COLLECTING. 



Ants occur everywhere ; in gardens and fields, in woods tud 
copses, on heaths and open places, on mountains and in valleys, 
on the cliffs, and even in towns : but sandy and chalky soils appear 
to be the most productive situations. Colonies may be found 
under stones, bark, and at the foot of trees, in stumps and fallen 
branches, in hollow sticks, and galls, in banks, in the nestfi of other 
ants, and in bouses. 

When stray individuals are observed about, but their nest 
cannot bo seen, the latter may often be found by carefully tracking 
workora returning to their dwelling laden with prey — Bometimee 
over long distances. Some ants return direct to the nest, others 
wander about for some time, having apparently lost the track. 
Ants' neatfi moat frequently face the east, and the side of a oliS, 
valley, or bank which is so situated will be found to be the best. 

When a colony has been located, we should first note the situation 
of the nest, what it is made of, or how it is built, the behaviour rf 
its inhabitants, what prey they bring home, whether any strange 
ants, parasites, or other myrmecophiiea are on or above tli© neet, 
etc. The neat must then be treated differently according to whetlm 
the myrmecologist wishes to take the colony home, to obtain 
queena, or myrmeeophiles, or only to study the habits, and capture 
a few of the workers. If a colony be situated under a atone, the 
latter should be carefully raised and the upper chambers and 
galleries of the nest examined, and unless it is desired to dig it up, 
the stone should be replaced in the same position as before. Should 
queens be required, the nest must be dug up at once and thrown 
on to a sheet, as if it is interfered with first, the queens may often 
escape ; this is frequently the case with auch species as Formica 
rufa, I have generally found it necessary in the case of F. sanguinea, 
to dig up the whole nest at once with a spade and throw the earth, 
etc., on to a large sheet. In examining F. rufa nests for myrme- 
eophiles, handfuls of debris should be taken from various parts 
of the nest and put into a bag, the contents of which may then 
be shaken bit by bit through a sieve over the sheet. All nest 
materials, etc., should be put back on to the nest, when the ants 
will quickly rebuild it. A little sugar placed on or near the neat 
will often prevent the ant« from deserting their old quarters, 
which they frequently do if continually disturbed. 

When a colony is to be taken home, it can either be put into a 
bag — with a few twigs or branches to prevent the ants from being 
crushed by the earth, etc, — or, if not too large, into tins. I have 
found it best, if possible, to secure the queen, or queens, separately, 
and put them into tubes, or glass-topped boxes, when they may 
be brought home in safety. 

When collecting ants, the contents of different nesta should 
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not be mixed, otherwise much confusion and error may result. 
To obtain the winged sexes is more difficult, as their times of 
appearance vary, and ako when the collector requires males of a 
certain species, winged females are often alone present, or vice 
versa. By carefully noting the situations of nests belonging to 
species of which the sexes are wanted, and visiting them continually 
at the times when the winged forms should be present, they may 
at last be secured. Males and females may also be bred by col- 
lecting the larger (sex) pupae or cocoons ; these should be placed 
with a few workers in tins containing damp eartb and a little boney. 
By these means I have secured the sexes of practically all our 
!foitish species. 

My outfit for collecting consists of a very strong fern-trowel, 
12 inches long which fits into a sheath fastened to a leather belt — 
this is most useful both as a digger, and also to rip off bark, break 
up wood, etc. ; some strong brown holland bags about 18 inches 
long and 14 inches in circumference ; a wbito linen sheet, 66 inches 
long and 60 inches broad, one comer holding a pocket, into which 
debris, etc., placed on the sheet can be shaken, and the whole 
rolled up, thus forming a temporary bag ; a small sieve with a 
fairly fine mesh ; a pair of long tweezers with fiat round edges, to 
pick up ants, etc., with ; a pocket lens ; a small cyanide bottle ; 
a few glass-topped boxes ; some tins, such as have contained 
cocoa, baking-powder, etc., and a flat tin box containing tubes, 
half of them empty, in which to bring ants, etc., home ahve, the 
others being filled with the following mixture :— 

6 CC8. Btrong ooetic acid. 
35 CCS. abaolute alcohol. 
60 DCS. of a [^ solution of perchlor. mercury in waMr. 



Ants, myrmecophilous coleoptera, etc., can be dropped into this 
solution, which quickly kills them, preserves them, and also does 
not render them too stiff to be set. 

A note-book should be taken, in which to write down the ants 
observed, the condition and position of their nests, myrmeeophiles 
present, etc. This note-book I copy out in full into a Journal at 
the end of each year, a record being thus kept of all observations 
made on ants from year to year. 

I also possess a compact, but strong, two-edged saw — one edge 
being composed of coarser teeth than the other — to cut through 
thick roots of trees, etc. Sometimes a spade, and even an axe, 
are required, but it is best not to carry more than is wanted for 
the day, or place, in question, as the less one has to carry the more 
usefully one can work. 

A coleopterist's sweeping-net is sometimes of assistance, as 
any ants swept up indicate that they come from a nest near at 
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hand, which may subsequently be traced. The myrmecoloL 
who wishes to take photographs of ants' nests in situ, will also 
require a good camera. I use a reflex camera, with a good lens 
wiuch can be mounted, with a ball and socket turn-table, on a very 
light tripod made of aluminium. The face of the camera can thus 
be pointed towards the ground, or in any other position required. 

Monnting and Preserving. 

British ants should always be completely mounted on card — 
ants should never be pinned, but for a general collection such as 
the Palaearctic Species, the Anta of the World, etc, — they should 
not be treated in the British manner, but should be glued on 
small triangular pieces of card, the body of the ant lying across 
the narrow end, and a long stout insect pin being run through 
the broad end, in the continental manner. Three such cards and 
the data written on a small label may be staged on the same pin. 

I personally first mount our species with gum tragaoanth on 
any card stout enough not to curl up, their legs, antennae, and 
wings being set in the desired position. These cards, with full 
data written on them, are placed on the boards in my drying 
cages until the winter, when they are {card, pin and all) dropped 
into petrol and left there for twenty-four hours — this permanently 
removes all grease, and revives the colours. They are then removed, 
and, when dry, remounted on clean cards ; this is easily done with 
a fine paint-brush and a little water, a drop of strong gum being 
placed on the underside of the ant only, as sufficient tragacanth 
remains on the legs, etc,, to keep tbem in position, though it does 
not show. Each ant is remounted on a single oblong piece of white 
Bristol board, which has been cut to the required size with a card- 
cutter, and the locality, date of capture, etc., is written on the 
underside of the card itself. These cards are fastened into the 
cabinet drawer with small English "Inll" pins, the top halves of 
which have been cut off. i"or the proper study of ants a large 
series is necessary, I therefore keep two collections. The one is a 
show collection and is airanged in cabinet drawers ; it consists 
of three or four males, the same number of females (half of tlie 
latter being winged, half dealated) and sixteen to twenty workers 
of eaeh species — for this collection only, specimens are remounted. 
The other is a duplicate collection, and is kept in a number of store- 
boxes; specimens of each species (a few mounted on their backs, 
others dissected, etc.) are present from as many different British 
localities as possible, and also males, females and workers from the 
same, as well as from diSerent colonies. I also possess a large 
collection of the ants of the world, but this does not concern us 
here. 

It is obvious that the cards may be staged on long pins if desired. 
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and may be arranged in cabinets, or store-boxes, in any manner 
the student may prefer. 

It is necessary to have a compound microscope as weU as a good 
hand lens — when describing all our genera and species for this 
work, I have used a binocular microscope and a magnification 
of 36 diameters. 

Ants may be killed with boiling water, in cyanide, laurel, or in 
the solution before mentioned. In the first case they must be set 
at once, but if killed in cyanide, or laurel, they can be kept for long 
periods. For this purpose a large wide-mouthed laurel bottle is 
convenient, such as is used by the coleopterist ; into this the ants 
are dropped in screws of tissue-paper, with the data written on 
slips of paper inside each screw. Ants will be found to be in perfect 
condition for setting, when kept in this way, even after twelve 
months, or longer. 

The instruments for setting such as brushes, setting-needles, 
tweezers, gum, card, etc., do not require description, as the myrme- 
cologist will select, from experience, those which he finds most 
suitable to him. 

01»erTatioD Nests. 

To gain a proper knowledge of the normal conditions imder which 
ants live it is necessary to study their habits as closely as possible 
in nature, at all times of the day and year, in all weathers, and in 
different localities. When a nest has been found, it should not 
be passed over just because it may belong to a common ant, or 
because the species may be fully represented in the observer's 
cabinet, as the mere amassing of a collection is only the means to 
an end, and not the sole object in view — ^namely to increase as far 
as possible the knowledge on all points concerning ants. 

If a suitable locality exists within easy reach, it should be con- 
etantly visited at different times of the year, the situations of the 
nests of the different species noted, and their contents and the 
progress of their colonies carefully studied. Such a locality is 
Weybridge heath, a favourite observation ground of my own, 
with its sandy soil, fir trees and stumps, young oaks and bireh, 
and heather, etc. Here no less than eighteen of our British species 
of Formiddae have been found, and many happy hours during 
the last twenty years and more have been spent in examining 
their nests and watching their habits. 

To observe however the actual doings of the ants in the depths 
of their dwellings, is naturally almost impossible, as when an ant's 
nest is disturbed a scene of apparent chaos ensues ; the ants all 
rush about, some attack the intruder, and others hurry off into 
safety with their brood, etc. 

To obviate this as far as possible the myrmecologist must keep 
ants in captivity, and for this purpose "observation nests" are 
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used. Swammerdam in 1737, and Huberin 1810, described aitifioial 
nests in which they confined ants, and many observers to the present 
day have invented, or modified, described, and figured, differonf 
forma of nests which they have used for the same purpose ; such 
are: Andr6, Brun, Crawley, Ders, Donisthorpe, Emery, Escherieh, 
Miss Fielde, Forel, Jauet, Kneissl, Lubbock, Newell, Overioop, 
Santschi, Sehmitz, Viehmeyer, Wasmann, Wheeler, etc. 

The two principal types of observation-nest b are Lubbock's glass 
neats and Janet's plaster nests ; nearly all the others are a modifica- 
tion in some form or other, or a combination of these. 

Lubbock describes his nest as follows : " After trying various 
plans, I found the most convenient method was to keep them in 
neata consisting of two plates of common window glass, about 




Fig. 61. SUnd for nesta daacribed by Lord Avebury. 

ten inches square, and at a distance apart of from ^ to J in, 
fact just sufficiently deep to allow the ants freedom of motii 
with slips of wood round the edges, the intermediate space being 
filled up with fine earth. If the interval between the glass plates 
was too great, the ants were partly hidden by the earth, but when 
the distance between the plates of glass was properly regulated 
with reference to the size of the ants, they were open to close 
observation, and had no opportunity of concealing themselves, 
Ants, however, very much dislike light in their nests, probably 
because it makes them think themselves insecure, and I always 
therefore kept the nests covered over, escept when under actual 
observation. I found it convenient to have one side of the neat 
formed by a loose slip of wood, and at one comer I left a small door. 
These glass nests I either kept in shallow boxes with loose glass 
covers resting on baize, which admitted enough air and yet was 
impervious to the ants ; or on stands surrounded either by wat 
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or by lur, with the hairs pointing downwards. Some of theee 
nests I arranged on stands, as shown in the figure. AA is an up- 
right post fixed on a base BB. CC is a square platform of wood 
round which runs a ditch of water. Above are six nesta, D, each 
lyii^ on a platform E, which could be turned for facility of observa- 
tion, as shown in the dotted lines D' and E'. Thus the ante had a 
considerable range, as they could wander as far as the water ditch. 
The object of having the platform CC larger than the supports of 
the nests was that if the anta fell, as often happened, they were 
within the water boundary, and were able to return home. This 
plan answered fairly well, and saved space, but it did not quite 
fulfil my hopes, as the ants were so pugnacious, that I was obliged 
to be very careful which nests were placed on the same stand. Of 
course it was impossible to force the ants into these glass nests. 
On the other hand, when once the right way is known it is easy to 
induce them to go in. When I wished to start a new nest I di^ 
one up, and brought home the ants, earth, etc., all together. I 




FiK. G2. Four- chambered "Janet" plaster nest 

then put them over one of my artificial nests, on one of the plat- 
forms surrounded by a moat of water. Gradually the outer eartli 
dried up, while that between the two plates of glass, being pro- 
tected &om evaporation, retained its moisture. Under these cir- 
cumstances the ants found it more suitable to their requirements, 
and gradually deserted the drier mould outside, which I removed 
by degrees. In the earth between the plates of glass the ants 
tunnelled out passages, chambers, etc., varying in form according 
to the circumstances and species. Even between the plates of 
glass the earth gradually dried up, and I had to supply artificial 
rain from time to time. Occasionally also I gave them a new nest. 
They seem, however, to get attached to their old homes, and I have 
one community which has inhabited the same glass case ever since 
1874." (About eight years.) " It is hardly necessary to say that 
the individual ants belonging to the communities placed on the 
stands just described, knew their own nests perfectly well." 

Janet's type of nest is quite different from the above, it is made of 
plaster, or some other porous material, with a glass roof, and no 
earth is employed. His nest consists of three chambers, which 
are situated in a block of plaster of Paris, and are connected with 
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each other by gallerieB. A fourth space, which is narrower than the 
other three and is not connected with them, servea as a water- 
trough. A sheet of glass covers in the three chambers ; this has 
three holes in it, one over each chamber, and other sheets of glass 
close these holes. Water is poured into the water-trough once or 
twice a week to keep the nest damp, and the nest is placed on a 
sheet of glass to prevent the moisture from reaching the table on 
which it stands. The chamber furthest from the water-trough is 
naturally the dryest, and is exposed to the light, the other two 
damper chambers being covered over with some opaque material. 
The food for the ants is placed in the light dry chamber, which repre- 
sents the outside world, and the two dark chambers represent the 
interior of the nest. 

The following other observation nests may be mentioned which 
are used by different myrmecologists. 

Waemann employs two "Lubbock nests," which are connected 
with each other by a glass tube. The larger of the two — ^the main 
nest, which contains the colony of ants — is connected with various 
glass vessels, etc., containing earth and food, to serve as playing- 
and dumping-grounds for the ants. 

MisB Fielde uses a form of " Lubbock nests," which may consist 
of two, or three, chambers ; strips of glass, instead of wood, form 
the walls of the nest, held in place by crockery cement. The walls 
and partitions are topped with Turkish towelling, a glass roof pane 
for each chamber resting on it. No earth is present, and slices of 
damp sponge are placed in the one, or two inner dark chambers 
to supply the necessary moisture. 

Wheeler combines a "Janet "and a " Fielde " nest, by construct- 
ing the whole of the body of the apparatus of plaster of Paris, the 
interior being thickly coated with varnish. The glass roof panes rest 
on Turkish towelling, and the sponges are used, no earth being 
present. 

Emery makes a modified "Janet nest" from tiles which are 
perforated with holes. The tiles are ground down to the required 
thickness, the holes on the side which forms the bottom of the 
nest are closed with plaster of Paris, and the top is covered by a 
plate of glass. 

Brun has substituted a block of peat to take the place of the 
plaster of Paris walls and partitions of a " Janet nest," the top and 
bottom being covered with glass. 

A small artificial nest for colonies of diminutive ants which have 
to be kept in very tight receptacles, is constructed by Santschi as 
foUows : " The ba^ of the nest consists of a rectangular glass plate, 
such as is most conveniently obtained by cleaning an unsuccessfully 
exposed photographic plat« of ordinary dimensions, say 3x4 or 
4 X 5 in. Wet plaster of Paris is poured on to this plate in the form 
of the heavy lines in the accompanying digrams, which represent 
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nests with two or three chambers respectively, connected by gal- 
leries. Of couTBe any other design which suggests itself as suitable 
may be used instead, if desired. Before the plaster has set, a second 
plate of the same size and shape as the base and previously covered 
with a film of awect oil, is pressed down on to the plaster till it 
forms walls only a few millimetres in height. After the plaster has 
set, the roof-pane ia removed, cleaned and cut into two or more 
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Fig. 53. Small "Santschi" observation nsats. 

pieces with a diamond along lines (dotted in the figures) which 
bisect the short galleries, and then replaced as covers of the cham- 
bers. The ants can be introduced into the nest by sliding the covers 
apart a short distance over one oE the galleries The plaster is 
sufficiently poroua to provide for ventilation and a thin sbce of 
wet sponge or a tuft of wet moss or cotton placed in one of the 
chambers will furnish the requisite amount of moisture Such 




Fig. 64. ' ' Crawley- Lubbock " obserration nest. 

nests can be placed on the stage of a compound or binocular micro- 
scope, and studied under a low objective. 

(>awley has improved on the Lubbock type of nest as follows : 
" The nest consists of two panes of glass, one foot square, with 
sHps of thick glass, | in. wide, round the edges, so as to form a 
frame, leaving a space of nearly J in. between the upper and lower 
glass. On the bottom glass is a layer of plaster of Paris, reducing 
the interval between the glass panes to J in. The space between 
is filled with fine earth." The earth shoiUd be placed on the layer 
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of plaster before the latter is dry, and the advantage 
is that it retains nioisture for a longer period than an ordinary 
" Lubbock nest." These nests may be made of different sizes if 
desired ; as in the " Fielde nest," glaes strips are used instead of wood, 
and a second chamber may be added, kept light and without, earth, 
to serve as a feeding and esercise ground. When a second chamber 
ie present the apparatus is entirely shut in and requires to fit more 
accurately; plate glass ^ or J in. thick should be used, and all 
the parts of the nest should he cut from the same sheet of glass, 

Viehmeyer has modified the " Janet nest " by enclosing it with 
a zinc bottom, and adding metal strips across the top ; the latter 
prevent the glass covers from slipping. Though this arrangement 
enables the nest to be more easily moved about, it naturally makes 
it heavier to carry. Crawley formerly had made a heavy large 
four-chambered "Janet nest," the plaster of Paris being thicker 
in depth and width. These nests are admirable to leave, when 
away from home, as when well watered they retain the moisture 
for along time. 

The nest I most frequently use, and find most convenient on 
the whole, is a four-chambered "Janet nest," Hghter and smaller 
than the above. This nest is made by Messrs. Doulton and Co., 
Ltd. (Archtl. Dept.), Lambeth, from directions supplied to them by 
Crawley and myself, and can always be obtained there. The glass 
for the roof requires to be purchased separately, and can be used 
with, or without, the openings over the chambers, It may be held 
in position by brass springs, cfips, or some other arrangement. 

For the reception of such large species as Formica rufa, etc., 
with their natural nest-materials, I invented a large artificial 
nest. The frame-work is made of wood, 14 in. in height, breadth 
and length, standing on four legs 4 in. high. Four panes of glass 
12 in. square fit into grooves in the wooden frame, and form the 
sides. The bottom is made of perforated zinc, over which is laid a 
thick layer of piaster of Paris, and the top is left open. This neat 
stands in a large zinc tray, the outside of which consists of a trough 
to hold water about an inch and a half wide and two inches deep. 
Between the sides of the legs of the nest and the trough there is 
space about two inches wide. A layer of sand, five or six inches 
deep, is placed over the plaster in the nest. When a colony is 
introduced a mass of the materials of the nest, with the ants, etc., 
just as it was collected, is shot from a bag into the nest. Care 
must be taken that a queen, or queens have been secured, and 
these are introduced separately. The ants soon tuimel into the 
sand, and build up and arrange, the nest materials as in nature. 
Fresh pine-needles, etc., may be thrown in from time to time, 
which the ants will add to their hiUock, and they use corners of the 
zinc tray for cemeteries and " kitchen middens." Though this form 
of nest does not enable one to study the behaviour of the anta in 
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tlie interior of the neete — except that they bring the eggs and larvae 
to the side of the glass pane nearest the sua, or a fire, beneath the 
nest materials — much may be learnt about their habits by watching 
it, and many flies and other myrmecophiles may be bred out, which 
would not occur in "Lubbock"and "Janet " nests. The nest can 
be enclosed with muslin attached to a wire frame which extends 
from outside the water-trough over the nest and does not touch 
it anywhere. In this way any winged creature, which may have 
hatched out when the observer is not present, will not be lost. 
(For the same purpose I have used large glass howls containing 




Fig. OS. " Doniatharp« " obMrvatioD ne«t. 

sand ; the earth, or other materials, dug up with the colony, 
from an ant's nest is shot into them, and the top is covered with 
muslin. In these bowls I have bred a number of myrmecophiles, 
which had not been discovered before.) 

This nest (and the bowls) occasionally require to be thoroughly 
watered with a child's watering-can, or some such apparatus. 

The water-trough prevents those ants which go down into the 
tray, where they walk about freely, from escaping into the room. 
It is not however entirely satisfactory, as some manage to swim 
across, and when the water gets covered with a film of dust, others 
walk over it. Some people allow petrol to float on the top of the 
water ; the ants do not like it, but those that may happen to fall 
in are killed. 

Newell, after trying very many different oils and disinfectants. 
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etc., for this purpose without succesB, eventnally placed his anta' 
neata on galvanized iron trays, through which running water 
two inches deep was kept passing day and night. Anta will move 
with their brood into either "Lubbock " or "Janet " types of nest, 
if placed with them on a tray or table enclosed with a water moat, 
or in a " Forel arena." The latter is constructed as follows : — 
" On a table, or large board a circular or elliptical enclosure a 
few feet in diameter is made by laying down a wall of dry, powdered 
plaster of Paris about two or three inches broad and an inch high. 
The inner edge of this wall is made smooth and steep with the aid 
of a putty or case knife. The artificial nest, with its chambers 
moistened and darkened, is placed in this arena. Then the colony 
to be instaUed, together with its brood and the earth of its neat, 
is dumped from the collecting bag into the arena just as it was 
brought in from the field. The ants are at first much excited and 
wander about in the enclosure, but are unable to scale its crumbling 
walls. They soon learn to avoid the powdery plaster, find the 
entrance of the nest and migrate into it with their whole brood, 
and any myrmecophiles they may have. This migration is hastened 
by spreading out the earth from their old nest so that it may dry. 
When the colony has entered, the nest opening is plugged with 
cotton, and the nest is removed from the arena." 

I personally use a wooden box, with a tightly-fitting lid, which 
I have had made for this purpose. This box is eighteen inches long, 
twelve inches broad, and twelve inches deep ; a pane of glass 
being let into the front. Two small holes have been bored through 
one side of the box near the bottom, and on the opposite aide a 
larger hole has been cut ; these holes being corked with wooden 
plugs. A bag, or tin full of ants, earth, etc., just as they were dug 
up, are shot into this box, the lid closed, and a glass tube fitted 
to one of the smaller holes. This tube is connected with a watered 
and darkenetl plaster nest, and as the contents of the box get dry, 
the ants soon find their way through the tube into the nest. Should 
the ants refuse to leave the box, or take too long in migrating, 
carbon, or cotton-wool dipped in ammonia can be uiserted through 
the larger hole to hurry them up. Prepared " Lubbock " or 
" Janet " nests can also be placed inside the box previous to the 
introduction of the ants ; this takes the place of a " Forel 
arena." 

This box has the advantage that it can be taken into the field, 
and the desired ant colony, etc., transferred directly into it — a 
large carton nest such as that constructed by Donisthorpea fuliginoaa 
is much best treated in this way. I have kept ants in captivity 
for many years past, including alt the British genera, and nearly 
all the species, besides some continental and exotic ones. 
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INDIGENOUS GENERA AND SPECIES. 

The Formicidae or ants (also called Heteragyna owing to the ten- 
dency of the female to assume different phases) form a natural 
family which is divided into five subfamDies — i Panerinae Mayr, 
n Dorylinae Shnckard, m Myrmicinaf. Mayr, iv Dolichoderinae 
Forel, and v CamjxmoHnae Forel. 

Only four of these subfamilies occur in the Britieh Isles ; these 
may be diBtingoished as follows : — 

Table of the Sabfamilies. 

1 1 Pedicel diatinotly two-jointed in all the aex«a 2 Myrmicinae. 

- } Pedicel not two-jointed 2 

2 I Gaater constricted between ite two firat aegmenta 1 Poiierinae. 

(1) I Oaster not constricted 3 

3 I Gaster with five eegments vieibte from above ; anal aperture circular 
I BUTTOunded with a fringe of briatlea 4 CatnponoUnae. 

(2) i Gaster with only foui segments visible from above ; anal aperture 

I forming a transverse slit, not draular nor surrounded with briatlea 

Forel has estimated that considerably over six thousand species, 
subspecies, and varieties of ants are known in the world ; this 
number no doubt will be largely augmented by further descriptions 
and discoveries. 

In Britain we possess thirty-three species (including those which 
used to be called races or subspecies, and a few which many authors 
still regard as such), and ten varieties. 

Subfamily Ponerinae Mayr. 

The subfamily Ponerinae comprises many different tribes, by 
far the larger number of which are to be found in the tropics. 
In Australia the Ponerinae become a dominant group, where they 
may be compared with the marsupials and other characteristic 
animals of that region. 

These are the most ancient and primitive forms of ants now 
living, both in habits and structure ; their colonies are mostly 
small, they are all predaceous and carnivorous, their pupae are 
always enclosed in cocoons, and a well-developed sting is always 
present in the worker and female. 

We only possess one genus in Britain — Ponera Latreille— the 
species of which arc found in the earth, under stones, in rotten 
wood, and in vegetable refuse, in .both the hot and temperate 
regions of the whole world. 

In 1810 Latreille [Cons. Gen. Crust. Ins. 311 No. 443, 437 (1810)] 
cited Formica craaainoda (Latr.) F., as the type of Ponera, but he 
had akeady in 1805 [H.N. Crust. Ins. 18 257-8 No. 366 (1805)] 
cited conbracta as type. 
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PONERA Latreille. 

Type: Formica coaretata Latr. (=co7i(roc(a Latr. ; Latr., 1S05). 

^ Mead oblong oval, quadrangular ; clypeua triangular, narrow, arohad. 
and produced posteriorly ; tiiaiidiblea long, triangular, with the terminal 
border dentate and longer than the internal border ; maxiUary-palpi one- 
or two-jointed ; labial-palpi two-joint«d ; antennae Htout, twelve- jointed, 
with e. four-jointed club, Grat joint of /unicutue longer and broader than 
the aeoond ; fTontal-carinae short, convergent, only separated by the 
frontal furrow ; eyea very small, eituated in front ; ocelli wanting. Thorax 
narrower than head, convex, truncate poateriorly, with suturee distinct. 
Pedicel plainly separated from the gaster, furnished with a thick scale which 
is rounded above, somewhat convex in front, truncate behind, and as high as 
thegaster. £pur« on all the legs pectinate. QoifET as long aathocox, cylindrical. 

2 very like the 5 i *!/** much larger ; ocelli present. Fore v>iny/i with two 
cubital and one diacoidal cell. 

3 somewhat like the 5 '• mandibhB narrow and short, not dentate ; 
maxinary-jialpi four-jointed ; labial-palpi three-jointed ; antennae twelve- 
oF thirteen-jointed, acape a little longer than the Hrst joint of the funiculus, 
the latter being short and subtranaverso, the rest of the joints of the funiculus 
elongate and fiUfomi ; eyes and ocelli larger tlian in the $. Wings as in the 
% legs longer and more slender than in the ^ and ^. 

Original description [Latreille Nouv. Diet. d'Hist. Nat. 24 17S-9 
(1804)] :- 



article faisont presque la moiti^ de leur longueur, dans les femelles et lea 
mutets ; t&te 6paisae ; abdomen ovoide ou conique ; (palpeH maxillaii'aB 
de la longueur au moins des mfichoires, sensibles, de quatra k six articles). 

A. Premier article des antennea toujours dSoouvert. 

B. Un aiguillon dans lee femeUes et les mulete. 

a. Second armeau de I'ahdomen separ^ au plus du suivant par un I^er 
^tranglement : pSdioule de I'abdomen n'^tant paa form6 de deux noeuda 
tr^-distincts. 

** Mandibules dee mulcts triangulaires. 
Genre Ponere, Poiiera. 

Mea F. itrangliee, i, I'exception de la quatri^me subdivision. — F, 
lartata, davala Fab." 

Table of the Speoies. 

Two species of Ponera are found in Britain, which may be dis- 
tinguished as follows ; — 

Maxillary-palpi two-jointed ; more coarsely punctured .. .... 

Maxillary-palpi one-jointed j very finely and closely pimotured - 

punctaiiaaima Roger. 
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Winged ; anteonae IS-jointed ; pygidium armed with a spine 

coarctata Lfttr. 

Apterous j antennae 12-iointed ; pygidium simple - punctatisHTna Roger. 

Ponera coaictata Latr. 

Formica eoarcUUa Latreille Bull. Soo. phUom. Paris 3 No. 57, 65 (1802)>. 
Formica contrada Latreille Hist. Kat. Fourmis 196 (1S02)*. Ponera contrail 
Lati«ille Hist. Nat. Crust. Insect. 13 257 (1805)> ; Stephens 111. Brit. Entem. 
8l^. 16 (1846)*; F. Smith Trana. Ent. See. Lond. (n.B.) 3 114 (1855)' : Ent. 
Ann. 1857 34' : 1858 39' : Cat. Brit. Fosa. Hym, 19 (1858)' : Ent. Ann. 1866 
128"; Baly Entom. 6 259 11873)"; Forel Denkaehr. Schweiz. Ges. Naturw. 
26 62 (1874)" ! B. Cooke Nat. 5 73 (1879)" ; Parfitt Trans. Devon Aesn. 




So-Art 12 516 (1880)"; Saunders Trans. Ent. Soo. Lond. 1880 212"; Dale 
Ent. Mo. Mag. 17 236(1881)>' ; Lubbock Lin. Soo. Joum. Zool. 27 51 (1883)" ; 
Fowler Ent. Mo. Mag. 21 38 (1884)" ; Capron Ent. Mo, Mag. 22 204 (1886)" ; 
Wasmann Tijdschr. Entom. 34 49 (1891)". Ponera amrclata Dalla Torre 
Cat. Hym. 7 38 (ISBS)'". Ponera coniracla D. Sharp Trans. Ent. Soo. Lond. 
1893 203"; Famin-White Ants Ways 238 (1895)"; Saunders Hym-Acul. 
29 (1896)" ; Bradley Ent. Mo. Mag. 33 46 (1897)" ; E. A. Butler Ent. Mo. 
Mag. 35 290 (1899)"; Donisthorpe Ent. Rec. 14 16 (1902)"; Chitty Ent. 
Mo. Mag. 39 69". 283" (1903) : 42 212 (1906)" ; Vic. Hist. Durham 1 95 
(1905)"; Vio. Hiat. Cornwall 1 182 (1906)". PoTiera coarctala Wasmann 
Arob. Trim. Inst. Grand-Ducal Luiemburg 1906 13". Ponera conlracta Vic. 
Hist. Kent I 116 (1908)". Ponera marclaia Emery Deutsch. Ent. Zeitschr. 
1909 369**; Wheeler Ants 96", 174" (1910); Donisthorpe Ent. Rec. 23 
13 1911)": Entom. 44 389 (1911)"; Emery Gen. Ins. 118 90 (1911)"; 
Donisthorpe Ent. Rec, 24 4 (1912)" : 25 6! (1913)" ; Crawley and Donis- 
thorpe Int. But. Cong. Oxford 1912 ; 2 14 (1913)". 

^ Dark broum eom^wkat ghining, tiairy eapecially on the gatter, but with 
acarcely any pubescence, mandiblea, clypeua, antennae, legs, and, extremity of 
the gasler retldiah ytUow — tometimet the whole iriaect ia of a reddish yeUovi coUntr. 

Head black, duller and more closely punctured than the thorax and gaster ; 
mandiblea with terminal border furnished with three or four stronger teeth 
in front and indietinatly dentate posteriorly ; maxillary-jialpi two-jointed, 
the last joint terminated by a single hair ; gaater beneath, strongly rugoae 
traneveisely at the anterior portioa of the second segment. Long, 3-3-5 mm. 
(2J-3i mm. tette Andri.) 

$ Very like the 5 ; eyes about the same distance, or a little further, from 
the base of the mandiblee, as their own length. Long, 4r-i-B nun. (3-3} mm. 
tetle Andri.) 
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^ Shining Mack, Ings ami antennae brown, puncliiraiion much finer than ^ 

Head trapezoidal, rouuded beliind ; antennae thirteGn-jointod. acape and 
first joint of funiculus short, aomewhat amooth and shining, the other jointa 
of the funiculuB elongate and pubescent. Thorax high ; ecUieUrini arched ; 
pt«t-8PuI(K«m projecting. Pygidium terminating inaBpino. Lang, 3-4^3-8mm. 
{2i~3i mm. Uak. Aridri.) 

Ovum : long, cylindrical [some individual egga however appear tobeahorter) 
and yellowish white in colour. 

Larva, : Head {airly large, with strong homy mandibles, body clothed 
with bristle capped tubercles, and four pairs of glutinous club-sbaped tnberclea, 
situated on the dorsal part of the sixth and following somites. 
Pupa : enclosed in somewhat dark cosea. 

Original description of Ponera coarctata Latreille [Bull. Soo. 
Philom. Paris 3 No, 57, 65 (1802)] :— 

" Operajia. Elongata, auboytindrico, fueco-bninnea ; oouliB nullia oat 
obaoletis ; squama, nodiformis, subcubica, anteniiia pedibusque flavoft- 
centibus. Long. 0,004. = 1 lig. J." 

Habitat. 

Ponera coarctata occurs in South Europe, the Caucasus, and 
Algeria, and extends northwards to Paris and Aachen'*, two 
varieties occurring in Europe, and three aubapeciea — in Australia, 
Africa and N. America'*. 

The British distribution is aa follows : — 

Cornwall, E. : m:ount Edgcumbe^^. 

Devon, S.: 'Plymouth {Reading)'* ; Exeter (ParfiU)''' 

Isle ol Wight : Ventnor (Dale)'^ ; Sandowu (Fowler]' 

Dorset : Swanage {Nevinson) ; West Lidworth Cliffs {Haines). 

Hants, S. : New Forest (Hamm). 

Sussex, E. : Brighton {Powery ; Pett {Bennett). 

Kent, E. : Deal {Bale)^^ ; Doddington {DonisthorpeY 
Thi'owley *' Charing^' and Chatham^* {Chitly); Folkostc 
{Power VI. 60. Rothney-Coll) ; Kent, W. : Upnor [Power X. 65, 
Rothney-Coll) ; Darenth Wood {Donislhorpe)^'', 

Surrey : Mickleham {D. Skarp)^ ; Merton {Poifvr)^ ; Shiere 
{CapronY^; Weybridge (BiUupaY'^ ; Gomshall (E. A. Buller)'^ ; 
■Stoat's Nest {W. E. Sharp)^^ ; Chipstead (Bedwell) ; Box Hill 
{Donistkorpe)" ; Wandsworth {F. H. Waterhouae). 

Middlesex : 8t. James' Park {Westimod)^ ; Kentish Town 
{Baly}' ; Chelsea and Pimlico* {Westwood and Ingpen). 

Warwick: Warwick (Baly)'-''; Sutton Coldfield {Bradley)'*. 

Lancashire, S, ; Manchester {Cooke)'^ ; near Liverpool {Cooke)**. 

Durham : South Shields^". 

Ponera coarctata was first discovered in Britain hy Professor 
J. 0. Westwood* who captured it in St. James' Park in Loni' 



J 



:„GoOgI^^ 



It hoe been suggested that its head-quart«rs are situated in Kent, 
east of the Medway*", but this is hardly the case since — as lias been 
seen — ^it ranges from Cornwall as far north as South Shields in 
Durham. 

According to Professor Wheeler** the similarity between our 
species and Ponera alavia of the Baltic Amber is so intimate that 
it is impossible to distinguish them by any satisfactory characters 
— a fact which emphasizes its antiquity. 

It is generally sluggish in its movements, and subterranean in 
habits, forming its nests under stones, etc., but it is often found in 
moss, when however it is no doubt in search of ita food, which 
consists of small insects and mites, etc. A female was captured by 
Westwood*, attracted to pieces of meat laid in his garden as baits 
for insects. 

It possesses the power of stridulating, the apparatus by which 
it accomplishes this having been described and figured by Br. 
Sharp*^. The dorsum of the third gastric segment is extremely 
coarsely and remotely sculptured at ita baae, while in the 
middle there is a band of very fine bnes, quite unbke the rest 
of the sculpture. Ita colonies are always small, consiBting of very 
few individuals ; five or more dealatcd females may be present — 
rarely ergatogynea'^ and more rarely microgynes** occur, though 
I am not aware of any captures of these two forms in Britain. 

Morley found a colony in August, 1903, at Charing under a stone, 
which contained some twenty-five pupae, a lesser number of workers, 
and a dealated female. Chitty** who recorded this, thought that 
this was the first time a nest of this ant had been found in Britain, 
but Lord Avebury^* recorded in 1883 the discovery of a nest under 
a stone, the community consisting of about twenty individuals. 
Ijater, in August 1903, Chitty^* observed a small deposit of pupae 
and a few workers at Charing, and near Doddington a few workers 
under a stone, with evident traces of very fine galleries drilled by 
the ants in the earth. The following nests have been found by me : — 
July 22nd, 1906, when in company with Chitty, two neets under 
stones at Charing which contained a number of worker pupae^* ; 
May 1st and 8th, 1910 — two small colonies under flints at Box Hill 
which contained five and three dealated females respectively, and 
a small number of workers*' ; May 26th, 1911 — a small community 
in moss at Box Hill with two dealated females and a few workers** ; 
May 16th, 1913 — two more colonies under flints at Box Hill with 
respectively one and two dealated females and some twelve workers. 
The neat with the two females consisted of a cell — in which they 
rested with a packet of eggs — just beneath the stone, built round 
with earth, through which long narrow galleries stretched in every 
direction. 

The males and winged females are to be found in August and 
September, and may be swept off herbage in the neighbourhood of 
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the nests. Baly* observed a winged female which flew into an open 
window in his house ID Kentish Town, andsettled on the pa^ of the 
book he was reading. Chitty^* records males on August 28th, 190i, 
and September 3rd, 1905, and one winged female on the latter date, 
all at Charing, and Hamm captured a female on the wing in the 
New Forest in August, 1908, I have taken five winged females at 
Darenth Wood on September 27th, 1910", and swept many males 
and one winged female at Box Hill on September 5th, 1912** — 
this female had evidently been fertilized, as she had lost two wings, 
and when placed in a tube with some males, refused to allow them 
to embrace her. In September, 1913, none could be found, and 
on September 2nd, 1914, only one male was swept at the same 
spot. 

Specimens of this ant are frequently found in and about other 
ants' neats— both Janson*' and Shepperd** took workers in company 
with Donisthorpea Juliginoaa, W. E. Sharp'' workers with D. fiava 
at Stoat's Nest, and my own captures are as follows : — a worker 
with Formica fusca at Doddington**, May 12th, 1901, five winged 
females and a few workers in a nest of D. fviiginoaa at Dorenth 
Wood September 27th, 1910*', a worker in the same nest May 
26th, 1911**, and a number of workers with F. fuaca Box Hill 
May 30th, 1912*^ — some of these were brought home and introduced 
into two observation nests of F. fusca (from Porlock and Tiree) 
where they hved for more than two months, and were never attacked 
by the fusca workers, crouching down and remaining motionless 
when the latter tapped them with their antenna«. Wafimann 
records specimens in the neighbourhood (" Nestbezirke ") of nests 
of J", rufa and F. aanguinea in Dutch Limburg^*, and often with 
other ants in Luxemburg'*. It is possible that females of Pontra 
coarclala may found their small colonies in, or near, the nesta of 
other species of ants for the sake of the food and shelter they may 
thus obtain*'. 

The following Myrmecophiles have occurred with this ant in 
Britain : — DrusiUa canaliculata F., Lamprinus saginatiis Gr., and 
Byihinvs glabratus Rye (Coleoptera), Pacudisobrachium canlianum 
Chitty (Proctotrupid), Cyphodcirua albinos Nicolet (CoUembola), 
and Ripersia donisthorpei Newstead (Coccid), but Aphidae do not 
appear to be attended, or kept, by it, as is also pointed out by 
Forel". 

Colonies have not been kept in captivity with much success — the 
one referred to by Lord Avebury was unfortunately destroyed by a 
community of Donisthorpea fava^* ; Chitty placed Morley's colony 
in a small inverted glass shade with earth on August 2nd, when the 
ants disappeared beneath the earth, and were not seen again till 
September 20th, when he dug them up and found some twenty 
workers present, a dealated female and two males'*— he states that 
all the pupae had hatched ; but it seems probable that the latter 
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were all sex pupae and moat of thom had been devoured by the 
workers, since the ants were not observed to have eaten anything ; 
he again kept a small community in damp moss, but this proved a 
failure, the ants dying and the pupae withering up^^ ; four dealated 
females and some twelve workers were kept by me in a small 
plaster nest, the ants would not touch the honey given to them, 
but eagerly devoured small flies, they however all gradually died 
off, the females not being observed to lay any eggs*' ; another 
small colony was kept in a glass nest, but most of the ants managed 
to escape, and the remainder died off*' ; in May, 1913, three 
females, with a packet of eggs, and twenty-eight workers were 
placed in a small well-fitting Crawley- Lubbock nest, the females 
rested in a small cell in the earth in the middle of the nest and the 
workers tunnelled long narrow winding passages through the earth 
in all directions, small fliea were dragged in and devoured, but the 
eggs disappeared, probably having ako been eaten, and no more 
were otoerved to be laid, though the colony seemed in good con- 
dition and no deaths had occurred, when in August the nest was 
placed in a conservatory and the heat killed them all in one day. 



Poneia pnnctatissinia Roger. 

Ponera punclatiasima Roger Berlin Ent, Zeitaehr. 3 246 (1859)'. Ponera 
androgyna Roger Berlin Ent, Zeitaehr. 3 246 (1850)'. Fontra contracta 
Meinert Naturv. Afh. Dansk. Vid. Selak. 5 60 (1860)'. Foneta punaaliasima 
F. amith Ent. Ann. 1861 4?* ; Forel Denkaohr. Sohweii. Gea. Naturw. 26 
62 411 (1874)*. Ponera ochracea Chacsloy Ent. Mo. Mag. 14 99 (1877)*. 
Ponera tarda Charsley Ent. Mo. Mag. 14 162 (1877)', Fonera puncfafusirrut 
Saundera Trans. Ent. Soc. Lond. 1880 212' : Ent. Mo. Mag. 23 68 (1886)> ; 
DaUft Torre Cot. Hym. 7 41 (1893)'°; Farren- White Anta' Ways 239 (1895)"! 
Saunders Hym-Acul. 29 (1896)"; Vic. Hist. Eaaex 1 99 (1903)"; Chitty 
Ent. Rec. 18 161 (1906)'*; Godfrey Notes Roy. Bot. Gard. Edinb. 1907 
No. 17 102" ; Vic. Hist. Kent 1 116 (1908)" ; Donisthorpe Tcana. Leicester 
Lit -Phil. Soc. 12 226 (1908)"; Emery Deutachr. Ent. Zeitsohr. 1909 374": 
Genera Inaeot. 118 91(1911)"; Donisthorpe Eat. Reo. 23 13 (1911)". 

J The whoU imect U very pubeacetU especiaUy on the thorax and gaater 
it mvch more finely and clofely punctured tlum P. coaroCaCa. colour variable, 
a Uule darker than the darkest formt of the latter, to entirely reddish yellow. 

Head a little broader and shorter than in P. coarctata ; TnaTtdiblea with 
terminal borders furnished with three or four stronger teeth, and with 
numerous, smaller, irregular teeth posteriorly ; maxUtary palpi one-jointed, 
not terminated by a hair ; gaater beneath extremely finely rugose trans- 
versely ot the anterior portion of the second segment. Lortg, 2-8^ mm. 

$ Very like the g ; Head broader than in P. eoarcttUa, with larger eyes 
nearly touching the base of the mandibles. Long, 3-5-3-8 mia. 

ij Shining reddish yellow, very ergaloid, apterous. 

Bead larger, hroader, and more parallel than in the ^ ; mandibles broader 
and with stronger teeth than in the § ; eyes small, situated near base of 
mandibles ; antennae twelve- jointed, scope shorter thMi in the ?, but much 
longer than in the ct of P. coarctata, funicuku with the last three joints broader, 
more transversa and more globose than in the ^, forming a fairly distioct 
club, ffoaier with seven distinct aegmeota ; pygidium simple. Lon^, 3-6 mm. 

Foe the very remarkable genital armature see Fig. 29. 
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Original desoripticni of Pomra jmncUUierinui Roger [Berlin 
Entom. Zeitschr. 3 246 (1859)] :— 

" 3 Fusoa, fuaoo-bninnea vel rubido-teatiaoea, pube adproaaii oilMreo- 
micBiui, majidibulis, anteiuus, pedibus et apioe abdominia pallide mfis, paljui 
maxiUaribue uni-articulatia. — Loog, 3 Mm. £ FuBca, pube adpreSBa einsreo- 
micona, oro. aotoiuiia, podibuB et apice abdominiB pallide rufie, oculia margiiii 
aoteriori capitis proximis.— Long, 3-3i Mm." 

The ^ was described by Roger as an abnormal 5, under the name 
of Ponera androgyna, as follows : — 

Original description of Ponera androgyna Roger [Berlin Entom. 
Zeitschr. 3 246 (1859)] :— 

" 2 Rubido-teatacea, nitida, pube adpraasa cinereo-mioana, antennaium 
aofq>o brevi, thorace inter meao- et naetanotum aulcato, abdominia aegmenti* 
longitudlne aequalibus tribua, apice valvulia minutis tribua. Long, 3-3^ Hm." 

Habitat. 

Ponera punctoHssima is found in isolated places in England, 
Germany, France, and Switzerland, and also in the Canary laleB^*. 
Three subspecies occur in Madagascar and one on Laysan Island^*. 

Hants, S. : Portsmouth (Doniathor'pe and Pool)^". 

Keilt,E. : Whitstable(CAt%and i)ow»«(Aorpe)i* ; Deal (£?a«)" ; 
Queenborough {Walkery^ ; Kent, W. : Bromley (8aunde.T8)^ . 

Essex, N. : Colchester". 

Middlesex : London, Burton Crescent [Squire)*, Hampstead 
Road {Mrs. Varley)*, Old Ford (Bedwdl). 

Oztord : Oxford (C/tarsleyy. 

Oloacester, W. ; Minchinhampton (Farren-Wkite)". 

Qlamorgaii : Penarth (HalleU). 

Cnmberluid : Nutwich and Great Salkeld {Britten). 

Edinburgh : Edinburgh {Stewart)'^. 

This species was first eaptured in Britain by Henry Squire in a 

bake-house near Burton Crescent*, where it was again found by 
Stobes in 1860*, and several specimens were also taken by Mrs. 
Varley in the kitchen of her house in Robert Street, Hampstead 
Road*. Charsley next discovered it in a conservatory at Oxford 
in June, 1877*, and subsequently described it, as a new species, 
under the name of P. tariki, on account of its slow movements'. 
The ants were found in the earth of a bed in the conservatory, a 
species of Myrmica inhabiting the same bed, and living in perfect 
harmony with the Ponera. It is probable that the Myrmica 
referred to was Tetramorium guineense F., a species frequently 
found in hot-houses. The Ponera had evidently been long estab- 
hshed in this conservatory, as wings and other parts of the insects 
were found among the dust on ledges which had not been dis- 
turbed for years. 
It appears to frequent hot-houses, and bake-houses, having 
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occurred in the former at Oxford, Minchinhampton — where a large 
colony was discovered in Mra. Frith 'e hot-house by Farren White'' 
— and Edinbui^h— where Stewart found a colony in the Royal 
Botanic Gardens in a propagating frame, the heat of which wao 
about 85° Fahr.'^ ; and in the latter in London^, Colchester^', and 
Portsmouth''". 

It has also occurred away from houses and buildings : — Saundera 
took a winged female at some distance from any houses at Bromley* ; 
Chitty and I found a dealated female and worker in flood refuse at 
Whitstable^' ; Walker captured workers in the bone-heap at 
Queenborough'^ ; and Hallett swept up a dealated female on 
June 20th, 1911, within half a mile of Fenarth, on mixed herbage 
at the edge of a field. He tells me this field is about a quarter of 
a mile, as the crow flies, from the " tip " where the dustmen empty 
the town refuse. 

Its colonies are much more populous than those of P. coarctata 
and the winged females, which occur in July and August, are 
produced in considerable numbers. 

At the end of July, 1910, Pool sent me some winged females 
which he said were swarming in a scullery at Portsmouth, and in 
August we visited this scullery together, when the ants were still 
present in numbers, and this went on for several weeks, these 
females being chiefly found on a window facing the street. The 
scullery was eonnect«d with a bake-house by a grating and on 
visiting this a few winged females were also found there. The ants 
probably emerged from a hole in the masonry of one of the walls, 
though much search failed to find the nest, and no workers or males 
were taken. The baker said he had sometimes noticed small ants, 
crawling about and on the sugar for iceing cakes, some of which 
may have been the workers, but in the latter case they were 
probably Monomorium pharaonie L., the " house ant." 

Charsley says that the females appeared in June', and Saunders 
took his winged female when sweeping in a wood on the evening of 
July Ist, 1886*. Britten captured a male, winged females and 
workers in a hot-house in Cumberland on April 7th, 1913 ; and 
Bedwell took a winged female in the Queenborough Chemical 
Works on October 3rd, 1914. 

Roger found it commonly in Berlin under flower-pots on the 
borders in pine-apple houses, a colony often consisting of 30, 40, 
or 50 individuals, which left their nest and came out and ran about 
in the sunshine', 

Forel discovered at Vans in Switzerland a large colony in an old 
wall near a stable (no hot>houaes being anywhere near) from which 
on August 16th, 1868, large numbers of winged females were taking 
flight. The females were unattended by workers, but he found 
males and workers in the interstices of the masonry of the wall*. 

The male of this species is always apterous, the description of 
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the winged form given by Saundera^^ is probably taken from Fatd, I 
or Andre, which as pointed out by Emery^* refers to P. edvardi 
Forel, a species not known to occur in Britain. Saunders says he 
has seen specimens of the apterous form (the true male of P. 
pitnclalissima) from Oxford, but I have been unable t-o find these 
specimens, either in his own collection, or at Oxford, or in the 
British Museum. My description is made from a male taken by 
Britten in a hot-house at Great Salkeld in Cumberland. 

Subfamily HjTmicinae MajT. 
The subfamily Myrmidnae is divided into ten tribes containing 
a large number of genera, the majority of which are cosmo- 
politan. The workers all possess a sting, and the pupae are always 
naked. Nine genera occur in Britain wliich may be distinguis hed '| 
as follows :— ^^M 

Table o! the Genera. ^^H 

^4 

1 (- No ^ GKiHts 3 Anergatea Ford I 

2 f Antennae lO-jninted 6 Solenr>psi» Wsstwood 

(1) \ Antannae more than 10-jointed 3 

3 r Petiole quadrangular 1 Myrmedna Curta 

(2) \ Petiole not quadrangular i 

4 f Poat petiole with a spine beneath 2 Formicoscenus Mayr 

(3) \ Post petiole without spine beneath 5 

6 / Epinotum unarmed i Monomorium Mayr 

(4) \ Epinotum armed with two Hpines 6 

6 f The three lest joints o! the funiouluB together much aherter than the 
i reat 6 Myrmica Latr. 

(5) [ Not much Hhorter than the rest 7 

7 / Eyes email, point-like 7 Stenamma West 

(6} I Eyes normal, outstanding 8 

8 / ShouldecB angled 9 Tetromotium Mayr 

(7) I Shoulders rounded 8 Laptothoraa Mayr 

? 

1 I" Gaster with a broad longitudinal channel Anrrgateg ForeL 

- \ Gaater without channel 2 

2 I Club of antaonae large, two-jointed Soletiopaia Westwood. 

{!) \ Club of antennae not two-joioted 3 

3 f Epinotum unarmed Monomorium Mayr. 

(2) i Epinotum armed 4 

4 / Post petiole furmshed with a spine beneath , . . Fortrncoxrniua Mayr. 

(3) \ Post petiole without spine beneath 6 

5 I Petiole quadrangular Myrmecina Curtis. 

(4) \ Petiole not quadrangular 6 

6 / Petiole very long Stenamma Woatwood. 

(5) \ Petiole not long 7 

7 I Hairs not pointed at apex Leplolhorax Mayr. 

(6) I. Hairs pointed at apex 8 

8 f Spurs simple j size very iarge hi proportion to the |J . TetramoHum Mayr 

(7) } Spurs pectinate; size not very large in proportion to the 5 

I Myrmica liot^^^ 
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1 / Apterous 2 

- \ Winged 3 

2 I The two-joints of the pedicel very large, aspect inunature 

J Anergatea Forel. 

(1) j The two joints of the pedicel not large, aspect normal 

3 / Antennae lO-jointed Tetrarnorium Mayr. 

(1) \ Antennae more than 10-jointed 4 

4 ( Forewings with cubital cell half divided by a transverse nervure 
-j MyTTiiica Latreillo. 

(3} [ Forewings otherwise 5 

6 / Moaonotum without Mayrian fiurows SolenrypgU Westwood. 

(4) \ Mesonotum with Mayrian furrows 6 



distinct Leptothorax Mayr. 

HTBMECINA Curtis. 

[t^iiplirq^, ant). 

Type: Fozmica graminicola Latr. {=latreillei Curt.; Curt., 1829). 

The genua Myrmecina comprises very few species which range 
over the Palaearctic and Indo-Malayan regions. 

If Head somewhat square, widely but not deeply emarginal« at the base, 
posterior angles rounded ; clypfut short with two longitudinal coiinae, and 
two blunt teeth in front : mandibles broad, with two rather strong teeth 
and a number of smaller onee, when closed a triangular free space is left 
between them and the clypeus ; maxiliary palpi four-jointed ; labial palpi 
three-jotnted ; antennae twelve-jointed, with a three-jointed club ; eyet 
small, situated in front. Thorax short, broad in front, norrowed behind ; 
epinotutn furnished with two strong spines, preceded by two small blunt teeth. 
Petiole quadrangular, longer than broad, the front part cut out and sloping 
poet-peltoU subtransverse and subquadrate ; gasler oval with very long first 
segment ; tting very small. 

$ Very like the § ; ^oij broader ; man<{i62e« larger in proportion. Thorax: 
epinolal epines more robust. Wings blackish ; fore-ivings with one radial 
and one cubital cell. 

,J Head globose, much smaller proportionately than in the § and $ ; 
mmuW>Ua tridentate, narrow, hidden beneath the labrmn ; antennae thirteen- 
jointed ; scope about as long as the two succeeding joints of the antennae 
taken together. Thorax high, with the Mayrian furrows on the mesonotum, 
and impression in front of the scutellum, distinct and crenate, epinotum 
bidentate. Wings as in the $. Pedicel and gaster much as in the ^. 

Original description [Curtis Brit. Entom. 6 266 (1829)] :— 

" Type of the Genua. Myrmecina Lalreillii Nob. 

Myrmecina Nobis. 

Antennae inserted in the middle of the face, remote, longer than the head 
and thorax, genioulated, hairy ; 13-jointed, basai joint short, but twice as 
long aa the aeoond which is subglobose, the third and following oblong, those 
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beyond the fifth being rather obov ate -truncate, terminal joint the longest, 
elongate-oonic. Labrum large and exaertcMi, coriaceous, dilated at the ban, 
each side producing a small lobe beneath ; anterior inFirgin roimded and 
notubed with a few bristles end eiliated. 

Mandibles none, at least in the male. 

Maxillae large and dilated, terminated by a broad nuMiibrooous and 
ciliated lobe, meeting behind the meatiun when at rest. Palpi rather long 
and Blender, 4-ioint^, baeal joint the smalleat. second and third of nearly 
equal length, 4th long subfusifonn. 

Mentum subovate, truneat«d at the base, nith an arched suture towards 
the top. Lip none ? Polpi rather long and slender triartioulate, first asd 
seoond joints nearly of equal length, the third longer and aubfuaiform. 

Head subglobose. Eyes globose. Ocelli very prominent, forming a laige 
triangle. Thorax ovate. Metathorox bidentate. Peduncle biartjculata, 
second joint the largest and globose. Abdomen ovate-conic, 5-jointed, boad 
joint covering the greater portion of the body. Wings with a Irigonate 
stigma, the marginal cell pedioled at the apex ; one discoidal cell, and the 
apical nervures obscure. Legs rather long. Thighs long slender, dilated in 
the middle. Tibiae short, anterior producing a pectinated spine. Totn 
G-jointed, basal joint as long as the tibia, the remainder oblong. Claws 
amaJI, pulvilli distinct. 

Obs. All the figures and description were token from a mate." 

MTRHECI^fA GRAMIMCOLA Latr. 

graminiada Latr. J (hkc g, o) i^latrciUii Curt. J g" [UUreiMei Forel). 
Formica gratninKola Latreille Hist. Nat. Pourmis 266 (1802)'. Myrmtana 
latreiau Curtis Brit. Ent. 6 265 (1829)'; |Jenyna MS. Cat. Cambs. Ins. 2 
31 (1843)]' ; Stephens Zool. 1 30 (1843)*. Myrmica atriaCula Nylonder Acta 
Soo. So. Fenn. 3 40 (1849)'. Myrmica bidene FOrater Hym. Stud. I M 
{1850)<. MyTTWeina lalTEitUi Curtis Trans. Linn. Soc. Lond. 21 219 (ISiS*)'; 
F. Smith Tnms. Ent. Soc. Lond. (n.a.) 3 133 (1865)= : Cat. Brit. Fobs. Hym. 
36 (IS58)> : Ent. Ann. I860 92" : ISfie 128". Myrmecina latretllei Forel 
Denkschr. Schweiz. Ges. Nafurw. 26 73", 352'" (1874). MyrmicUa lalreiliii 
Oapron Entom. II 27 (1878)'*. Myrmecina laiTeillei Saunders Trans. Bnt. 
Soo. Lond. 1880 222" ; Dale Ent. Mo. Mag. 17 236 (188I)>< ; Capron Ent. 
Mo. Mag. ZZ 22B (1880}" ; Swale Ent. Mo. Mag. 27 24 (1891)" ; Waamann 
zusam. Nest, gemischt. Kolon. Ameisen 170 (1891)'*! Dalla Torrs Cat, 
Hym. 7 SI (1S93)» ; Riohardaon Ent. Ho. Mag. 30 213 (1894)" ; Farrsn- 
WhitB Ants' Ways 347 (1895)" ; Saunders Hym-Aoul. 32 (1808)". Myrme- 
cina graminieola Emery Ofv. Finsk. Vst. Soc. FOrh. 40 130 (1898)". Myrme- 
cina latreillei E. A. Butler Ent. Mo. Mag. 35 290 (1899)". Myrmeoina 
graminiEola Wheeler Amer. Nat. 35 619 (1901)". MyTmecina lalreillH Mar- 
tineau Entom. 34 232 (1901)" ; Chitty Ent. Mo. Mag. 38 74 (1902)" ; Donia- 
thorpe Ent. Reo. 14 16 (1902)»; Chitty Ent. Mo. Mag. 39 281 (1903)'<>; 
Jordain Trans. N-Stafi. Nat Field Club 17 82 (1003)"; Vic. Hist. Sometset 
I 75 (1906)"; Vic. Hist. Berks 1 76 (1906)"; Chitty Ent. Ret. 18 161 
(1906)" : Ent. Mo. Mag. 42 212 (1006)^' ; Donisthorpe Trans. Leicester Lit.- 
PhU. Soc. 12 220 (1908)": Ent. Roc. Zl 258 (1909)"; 23 12 (1911)". 
Myrmecina graminitMUl Donisthorpe Entom. 44 389 (1911)" : Ent. Reo. 24 
4 (1B12)" : 25 61 (1913)" ; Crawley and Donisthorpe Int. Ent. Cong. Oxford 
1912 2 14 (1813)". 

Q Blackith brown, hairy ; head in front, mandibles, antennae, anderaide of 
the thorax and pedicel. Ike concave tvrfacr of the epitioCam, and Uga reddiah — 
sometimes the aides of the thorax, the apex of the apinea, and the basal half of 
the petioU and poat-petioU are alaa reddish. 

Htad longitudinally rugoee ; scape bent and curved, a little shorter than 
the rest of the antennae i the joinis between the first joint of the fun * 
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and the first joint of the ohib strongly tmiBveiae. but gredtially inoreaaing 
in length and breadth, the first funicular joint being a little longer and 
broader than those inunedidtely following. Thorax angled anteriorly, 
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Fig. 67. Epiuotom aui pedicel of Myrntidna graiainieola g. 

Btrongly rugose longitudinally. Oasler blaek with apex reddish. Long, 
3-3-6 mm. 

? Very like the 5 b"* larger, and often with more red about Ihe body. Wings 
blackish and pilose. Long, 4-4-2 nun. 

1^ Black, smooth and shining, hairy. Head triangularly raised between 
the eyes ; eyet and ocelli large. Winga as in the $, but somewhat more 
pilose. Fel^He and poat-peliole somewhat crenate at the base. Legs long, 
pitohy, with the femora dilated in the middle. Long, 3-4-4 mm. 

Ovum : roundish, a little longer than hroad, and white. 

Larva : mandibles thin and pointed, reddish ; head long and narrow, 
bent over with the three thoracic somites, and the first abdominal, posteriorly 
towards the ventral surface ; the mesothoracic somite is prominent, pro- 
jecting more forward than the other two somites. Abdomen pyriform, the 
first somite very prominent. The whole body is clothed with long thin 
oorved hairs, mixed with shorter ones ; when young the larva is white, and 
the somites are not well defined posteriorly, but the full grown larva is die- 
tinotly yellowish and all the somites are distinct. 

Pupa yellAw, becoming the colour of the adult before emergence. 

Original description of Formica gramtnicola Latreille. ^ [Hist. 
Nat. Fourmis 256 (1802)] :— 

" Le m&Ie ressemble aussi, pour le port, 4 cetni de la fourmi rouge. II 
eet noir, luiaant, pubescent. Les antennes aont d'un brun rousa&tre clair 
aveo le premier uliicle noiratre. La bouche est plus plie. Le corcelet a 
deux petits tubercules aigus 4 son exti6niit6 pos^rieure. Les pattes sont 
d'un bnm clair, avec les cuisses et les jatnbes un peu plus foncfes. Les 
ailea sent enti^rement noirfttres, avec les nervures noires.' 

Qrigioal description of Myrmecina latreillii Curtis. ^ [Brit. Ent. 
6 265 (1829)] :— 

" Smooth, shining, piceoua blEick ; sparingly clothed with hairs. Eyes 
black. Head and thorax with a few punctures. Antennae and tegs ferrugin- 
oufl, thighs and tibiae piceoua in the middle. Wings very iridescent, yellowish 
fuscous, stigma and nervures brown." 

Original description of Myrmecina laCreilUi Curtis. $ [Trans. 
Linn. Soc. Lond. 21 219 (1864)] :— 

" Femoh black : head sub orbicular-quadrate irregularly striated, clypeud 
bidentate ; eyes and ocelli minute, mouth ferruginous : mandibles large 
and prominent with many minute teeth ; neck distinct, ferruginous : antennae 
remote, not long, stoutish, geniculat«d, 12-jointed and clavate, scape long, 
second joint cup-shaped, seven following transverse, the third being very 
short, the ninth much longer, the remainder forming a club, the apical joint 
being long and conical. Thorax not so large as the head, obovate, hollowed 
and striated before ; the soutel, which is smooth, has the suture at the base 
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fertugiDoaa ; post-soutel very short, punctate, with two short but diatmot 
Bpinea. Petiole {erruginous, elongated, hairy, basal nodule eubquadrate of 
ovate, second broader, transverse, and partially striated : abdomen very 
smooth and shining, rather broad, slightly depresaed and oval, the apes 
ferruginous. Wings fuacous, exactly hko the male. Legs ferruginous, stout- 
ish, especially the anterior, which ore rather short: length 1}. expanse 
uearly 4 lines. Neuter undiscovered." 

Habitat. 

Myrmecina graviinicola ranges over the whole of the Palaearctic 
Region, a variety occurring in Japan, and several subspecies in 
North America. 

The British distribution is as follows : — 

Cornwall, E. : Fowey (Ztofe)*^ ; Bame Head [Donisihor'pe)^'^ . 

Devon, S. : Tavistock (SvxileY* ; Cam Quarry, Plymouth 
{Bignell)'^' ; Virtuous Lady Mine (Doniatltorpt)^'' ; Shaldon 
(Rolhney Coll.) ; Seaton {Crawley) ; Devon, N. : Hfraeombe and 
Bideford (Sauvdeya)^^. 

Scmieiset, K. : Batheaston'^. 

Dorset : Lulworth Cove (GurtisY ; Portland-^, Charniouth**, 
and Cranboume^* (Dah) ; Wareham and Lyme Regis {Dale Coll.) ; 
Weymouth (ffic&ortfoow)*' ; Swanage (Nevinaon). 

Isle oi W^ht : Blockgang Chine {Curtis)'' ; Luccombe and 
Shanklin {F. Smitk)^^ ; St. Helena*' and Sandown" [Bonislkor'pt). 

Hants, S. : Hui'st Castle {Dak)'^^ ; Hants, N. : ^ Woodhay 
{Harwood). 

Sussex, W. : Worthing (Saunders)^^ ; Bossex, E. : Lewes 
(E. A. Butler) ; Ditching (Donistkorpe,)''' . 

Kent, E. : Sandgate {Curtis)'' ; Charing*^ 
HuntingfieldBo {Chilly) ; Whitstable {Ckitl^ 
Kent, W. : Greenwich (Curtis)' ; Down {Avebury)^^. 

SoEiey : Guildford {Stephens)* ; Mickleham (Z>. Sliarp)'^^ ; 
Shiere {Caj^on)'^'' ; Gomshall {E. A. Butler)'^^ ; Box Hill {Donis- 
ihorpe)^^. 

Herts : Tring {Donisthorpe)^". 

Middlesex : Camden New Town and Colney Hatch {F. 8mitk)^ ; 
Kentish Town {F. Smith Coll). 

Brakshiie : Bagley Wood {Young)^^ ; Bradfield {Joy)'^ ; Aid- 
worth {Harwood). 

Oxford : Oddington {Crawley)*^ ; Bletchington {Donisthorpt). 

Suffolk, E. : Southwold {F. Smith)^". 

Cambri^e : SwafEham Bulbeck (Jenyns)'^. 

Crloacesto:, W. ; Stinchcombe Hill near Dursley and Stone 
House (Farren WlUte)^'^ ; Selsby {Martima.u)^'' . 

Stafford : Colwich*' and Cannock Chase^^ (JtfartineaM). 

This interesting little ant was first discovered in Britain about 
1829 by CurtiB who wrote' — " The only specimens I have ever 
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seenof ttuB little insect were all malee, wilich I swept off niahes the 
middle of August and beginning of September, at the back of the 
Isle of Wight, where they were flying about." In August, 1836, 
Curtis' discovered the female at Luiwortfa Cove, and captiu'ed 
males in several other localities. 

Stephens* records it from near Guildford in 1842 ; he does not 
mention the sex, but as C\u-tia had not then described the female 
and the worker was unknown, it almost certainly must have been 
a male. Smith'" took a female at Southwold in August, 1859, and 
remarks how strange it was that no one finds the worker. Li 
September, 1865, the first workers were taken in Britain by Dr. 
Sharp who found a nest at Micldeham. Smith" recorded this fact 
and gave a description of the worker. Since then it has been met 
with in a number of localities, chiefly in the South of England, and 
appears to range as far north as Stafi^ordshire. 

The habits of this ant are subterranean, it nests under atones, in 
stumps, and at the roots of trees. The colonies are generally small 
and, at least in this country, have not often been observed. Lord 
Avebury found a colony near Down^^ and Farren White'^ records 
another which he met with under a stone at the loot of Stinch- 
combe Hill, near Dursley, — it contained a dealated female, many 
males, workers, and larvae of all sizes. Jordaui*' states that 
Martineau observed colonies in dead tree-stumps at Colwich. I 
have twice found a small colony in a hollow flant at Box Hill**, a 
very small hole on the under side of tlie flint giving access to the 
cavity within — each contained a dealated female and a few workers 
and brood. 

Isolated workers are more frequently met with, and both 
Richardson^' and Farren White^^ record the fact that they have 
captured specimens in the centre of half-eaten strawberries. 

The males and winged females occur away from the nests in 
August, September, and October, when they may be swept off 
grass, rushes, and herbage generally. Forel'* records the capture 
of an isolated winged female on Mont Tendre, but does not mention 
the date, and Crawley*^ found a dealated female wandering on the 
flag-stones in front of his house near Oxford in August. 

It is probable that both these specimens were (after the marriage 
flight) searching for suitable situations to found colonies — in the 
latter case the female had already removed her wings. They are 
probably capable of founding their colonies independently (t.e, 
without the assistance of workers), as certainly appeared to be tJie 
ease in the two instances referred to above — the small colonies in 
the hollow flints. 

It is also a fact however that this ant frequently occurs in the nests 
of other species. Farren White^* found it in company with Donie- 
thorpea fiava near Dursley, and my own records are as follows ; — 

a workers in a nest of D. nigra at Doddington in May, 1901^* ; a 
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single worker with Formica fusca at Rame Head in April, 1909*' ; 
one worker with D. flava in the Meavy Valley in April, 1909*' ; 
five workers in a neat of D. nigra at St. Helens, Isle of Wight, in 
AnguBt, 1909^' ; one worker with D. flava and three with F. fusca 
at Box Hill in April, 1911*" ; one worker with D. flava at Sandown 
lale of Wight, in September, 1912*' ; a small incipient colony 
consisting of a dealated female and eight workers in a nest of 
Myrmica scabrinodia at Box Hill in September, 1912**,— this 
colony was situated in a small chamber in the middle of the galleries 
of the Myrmica nest, which was under a stone ; two dealated 
females and three workers with D. ftaixi at Bletchington in May, 
1913 ; six workers — some carrying larvae — in a large colony of 
D. mixta in the root of a tree-stump at Box Hill in May, 1913 ; and 
a single dealated female in a similar nest of the same ant in the 
same locaUty in September, 1913. ForeP' found a colony in 
Switzerland which had formed a nest by the side of a nest of 
Formica rufa, and again another connected with a nest of Ponera 
coarctala. Wasmann'" mentions a colony in a hillock of F. exsecla 
at Peldkirch in Vorarlberg. Wheeler^* also records the American 
aubspecies— (imericaTMX Emery, and its variety brevispixosa 
Emery, and also another subspecies from Texas (subsequently 
described by him as texana) as being frequently associated with 
other ants. It is therefore probable that the females sometimee 
seek the protection of another ant«' nest to found their colonies. 

This ant has been described as a cowardly species, but I should 
rather regard it aa a lethargic ant, of retiring habits. It is true 
that when alarmed it rolls up into a ball, the head touching the 
tail, with the legs and antennae packed close to the body, and 
feigns death— since its integument is exceedingly hard, it is well 
protected against ants and other enemies in this position. I have 
found that the male and female, as well as the worker, make use of 
this mode of defence**. The workers will not tolerate the presence 
of strange anta of their own species, as instanced by the two colonies 
fonnd in the flints before mentioned. These were put together in a 
small observation nest, when the workers of the first colony taken, 
attacked and killed the female and workers of the second colony 
and appropriated their brood. I have found also that they will 
attack and kill ants of other species, and bite at and hold on to a 
paint brush or tweezers when presented to them" ; they will eat a 
little honey, but prefer animal food, devouring the dead bodies of 
other anta, as well as killing and eating live ones and their brood, 
and other insects, especially small fUes. The ants pass the winter 
in the larval state and are piled on each other in a heap by the 
workers. The latter feed the larvae by mouth, but also place 
eut-up bits of insects and other food on their bodies for them to 
eat. They pupate in May and attain the perfect state in June and 
July. 
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No Myrmecophiles are known to occur witli this ant, though my 
old friead the late Arthur Chitty suggcBtod that the Proctotrupid 
Pseudisabrackium svbcyajieum Hal., was parasitic on it, as he fre- 
quently swept them up together. I have also taken a numher of 
Proctotrupida in this way, with the males of the ant, some having 
black wings like the latt«r*^, but it is not certain that they are 
really associated. The ants do not appear either to keep, or attend, 
plant-lice or Coccidae. 

Forel^* states that this species has a faint raspberry-like smell, 
which is not however always noticeable, this I have not been able 
to detect although I have kept a small colony under observation 
Bince 1910. The following extracts are from my not«s : — 

May 1st, 1910 — a small colony consisting of a dealated female, a 
certain number of workers, eggs, and young larvae, was found in a 
hollow flint at Box Hill — these were taken home and established in 
a piaster observation nest. May 8th — another smaller colony was 
taken in a hollow flint in the same locality, and placed with the 
first colony, but, as before stated, the latter attacked and killed 
them. July 10th— more eggs have been laid, and some pupae are 
present. July 20th — pupae very dark in colour. Ants emei^d 
from all the pupae during August. September 29th— many larvae 
present in a heap in one corner of the nest, the female and workers 
resting on the heap. January 1st, 1911 — all well, the larvae have 
not grown during the winter. April lat — the larvae are larger. 
May 4th — some more very smaU larvae noticed. May 16th — fresh 
pupae. May 24th — a fresh bunch of eggs and more pupae. July 
5th — a single male hatched. July 23rd — more eggs laid. July 27th 
— all pupae have come to maturity ; one worker has the antennae 
deformed (curled round Uke horns) — it is a pugnacious little ant, 
but generally sits by itself away from the others. November 16th 
— over fifty larvae present — the colony passed the winter quietly 
and hardly any deaths occurred. June Ist, 1912— pupae again 
present. July 2nd — callows hatched, and fresh bunches of eggs 
carried by the workers, September lat — some hundred workers 
present (reared during the two years). December 25th — seventy- 
three workers dead — the nest had been allowed to get too dry. 
January 21st, 1913 — the nest again in good condition— the queen 
and the remaining workers well, some eggs and many larvae of all 
sizes present. February 8th — the ants devour some packets of 
eggs of Formica rufa given to them. March 31st — the antfl kill and 
cut up a half-drowned F. rufa worker given to them. May 6th — 
eggs, very small, and nearly full-grown larvae present — no ants 
have died since February. June 16th — pupae present. July 10th 
— mora pupae, some nearly adult in colour. September 1st — all 
pupae have hatched, many larvae present, only six dead ants. In 
1914 a lai^ number of workers were reared. The nest is still under 
observation. 
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FORHICOXENnS Mayr. 

(Formica, ant ; iinoi, guest). 

Type : Myrmica nitidnla Nyl. (Mayr, 1855). 

The geaus Formicoxtnus ib confined to the teniperate parts of 
the Palaearctic Region ; three species are known which are found in 
Europe, only one, F. nitidulua Nyl., occurring in Britain. 

^ Head aval ; clypeut large, triangular ; frontal carCnae short, parallel, 
widely separated ; frontal area iodietiact ; rtutnd^la broadest at the ex- 
tremity, with the t«nniii»l border dentate ; nuucHlaTy palpi four-jointed j 
labial palpi three-jointed ; ajitennae el even -jointed, with a three-jointed 
club ; eyes moderat«. situated at about the centre of the lateral borders of 
the head ; oceHi generally wanting, Bometimes present. Thorax flat ; tpino- 
turn separated from the mesonotum by a distinct channel, and anned vith 
two blunt teeth. Petiole angled above and below ; po<t-pefioIe armed beneath 
with a distinot spine ; gaater oval with very long first segment nearly covering 
the rest ; eting moderate. 

? Very like the ^ ; a little larger ; fore-vnnga with one cubital oell, atui 
one disooidal cell, the radial cell being open. 

^ Ergatoid ; antennae twelve-jointed, with a four-jointed olub. 

Original description [Mayr Verb. Zoo), bot. Ver. Wien S 413 
(1855)] :— 

" Formica und iirot Gast. 

Arbtitar. Cer glatte, glonitende Kopf ist langlioh viereokig mit ataric 
abgerundeten Ecken, langer als breit und breit«r als der Thorax. Die Ober- 
kiefer sind am Ende nioht viel breiter als am Orunde. deren Innenrand ist 
mit Zahnen besetzt. Die Unterkiefertoster sind vierghedrig. Die Lippen- 
taster sind droigliederig (scheinbar zweigliedrig), deren erstes Glied ist luig 
und dilnn. das zweite und dritte sind nicht lang aber breit und kanneu bei 
fliiohtiger Untersuchung filr ein einziges Glied gehalten werden. Die Ober- 
Uppe is vome abgenuidet und in der Mitte dea Vorderrandee schwaoh aus- 
gebuchtot. 

Der Clypeus ist gross, ungekielt, von einer Seite zur anderen Eiemlich 
flach, von vorne naoh hint«n schwach convex. Das Stimfeld ia kaunt ange- 
deutet. Die Geissei der eilfgliedrigen Fuhler ist keulenfOrmig. Die Punot- 
ai^ien sind bei den meist^n Individuen vorhanden ; merkwiirdiger Weise 
gibt es aber auch manche Exemplars, bei welchen man selbst bei der stHrksten 
mikroBCopiBchen VergrOsserung keine Andeutung von Punotaugen aufzufinden 
im Stande ist. Die miLssig groBBen, flachen Netzaugen stehen etwoe hinter 
der Mitte des Kopfes. Der glatte und glg,nzende Thorax ist hinter dem 
Mesonotum nioht eingeschntlrt. es ist btoss eine feine Furche, welche die 
Granze zwischen dem Meso- und Metauotum bildet. vorhanden. Dae Metano- 
turn ist mit zwei horizontal stehenden, nach hinten geriohteton, dioksn 
Z&hnen bewaffnet. Das erste Olied des Stietchens is vome nioht stielfOrmig 
verlangert, es ist knotenf6rmig und verlangert sich nach oben in eineo 
Btumpfon Kegel, nach unton in einen dicken, starken und stumpfen Zahn ; 
das zweite GUed ist knotenf6rmig, etwas breiter als lang und an der Unterseite 
mit einem nach abw&rts und vome gerichteten Dome veraehen. Der Hinter- 
leib ist miLssig gross, oval ; das erste Segment bedeckt fast den ganzen Hinter- 
leib. 

Welkchen. Der Kopf mit seinen Theilen verhalt sioh ebenso wie beim >^, 
doch sind die drei Punotaugen steta vorhanden. Dos MeBonotum ist abge- 
flacht ; das Metanotum ist wie beim ^ mit zwei Z dhnen liewehrt, die BaMl- 
und absohiissige Fl&che desselben sind nioht deutltch von einander abgegr&nit. 
Das Stielchen ist Bo wie beim ^, ebenBo der Hinterleib. Die Costa traaavena 
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der Fliigel verbiodet sich mit der Coeta cubitaliB nnhe aa der TheilungBSlelle 
dor letzteren, wodurch Qur erne geHchlossone Cubitalzelle gebildet wird ; die 
Costa recuTr«ns achlieaat eine Diacoidalzelle ab." 

Formicozenns nitidnlus Nyl. 

Myrmica nitidvla Nylander Acta. Soc. Sc. Fenn. 2 1068 (1S46)'. Myrmiea 
laeviuacula FOrater Hyru. Stud. I 54 (1S50]'. Mynnica lucidula F. Smith 
Ent. Aim. 1858 39'. Myrmica niHdiila F. Smith Ent, Ann, 1858 40* : Proo. 
Ent. Soc. Lond. (n.a.) 4 ISfi7 89 (1858)'. Myrmica {SU:namma) WRtttvoodU 
F. Smith Trans. Ent. Soo. Loud, (a.s.) 4 1857 281 (1858}* : Cat. Brit. Fobb. 
Hym. 32 (1858)'. Slenamma (Myrmica) jvesCtooodii F. Smith Ent. Ann. 
IS72 08". Stenamma weetvmodii Forel DenkBchr. Sohweia, Giea. Naturw. 26 
82* 227*° (1874). Stenamma westiEOodU Saunders Trans. Ent. Soc. Lond. 
ISSO 216". FormicoxenuB TiHididue Er. Andr^ Spec. Hym. Europe 2 273 
(1881)"! SaimdecB Ent. Mo. Mag^ 20 16 (1883)"; Adlerz Otv. Kongl. 
Vet-Akad F6rh. 41 43-84 (1884)'* ; Forel Ann. Soc. Ent. Belg. 30 136 (1886)"; 
Waamann zusam. Nest, gemischt. Kolon. Ameisen 35 (1891)" ; Dalta Torre 
Cat. Hym. 7 62 (1893)'-'. Stenamma westwoodii Farren-White Ants' Ways 
245 (1896)"; Formicoicenug nitidulua Saunders Hym-Acul. 31 (18B8)"; 
Janet Animaux Myr. 64-56 (1897)" j Vic. Hist. Worcester. 1 89 (1901)"; 
Doniathorpe Ent. Reo. 14 15 (1902)"; Vic. Hist. Warwick 1 73 (1904)"; 
Waamann Arch. Trim. Inat. Grand-Ducal Luxemburg 1906 17"; Donis- 
thorpe Ent. Rec. 18 317 (1906)"; Vic. Hist. Borka 1 76 (1906)"; BagnaU 
Ent. Mo. Mag. 42 140" 210" (1906) ; Emery Deutsch. Ent. Zeitscher. 1908 
551" ; Doniathorpe Trana. Leicester Lit-Phil. Soc. 12 226 (1908)" ; Arnold 
Ent. Mo. Mag. 43 278 (1909)"'; Wheeler Ante 430-431 (IfilO)"; Donis- 
thoipe Ent. Rec. 25 62 (1913)": Rep. Lanca.-Cheah. Ent. Soc. 36 1912 
53 (1913)". 
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Fig. 69. Head and tlioran of Foriitico^ 
nitidulus (J. 



5 Sfnooih and ahining, reddish yellow, gaater reddish broTon. Mandiblee 
meeting when closed. Potl-petiole armed beneath with a amoll spine. Long. 
2-8-3-4 mm. 

S Very like the ^, a little larger, and darker irt colour. Eyes larger ; ocelli 
present. Foat-petiole as in the ^. Long. 3-4— 3-6 ram. 

i5 Very like the 5- Mandihlee short, unarmed, not meeting when doaed ; 
eyea larger ; ocelli always present ; an-lentuU funiculi more curved. Poet- 
petiole as in tf ; gaaler with one more segment. Long. 2-8-3 mm. 
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Original descriptioiL of Myrmica nitiduia Nylander [Acta. Soc. 
Sc. Fenn. 2 1058 (1846)] :— 



" ^ laevis tiOta nitidissinia nuda, ruf a, abdomine fiisoo, oculia at 
1 2.articulatae ; thorax supra oonvexiuaoulus longitudine abdominis (praetor 
petiolum), meta thorax a meeothoroce imprsBsioDe trans veiBoli diBoretus. 
metanoto in dontem validiusculum horizontolom utrinque exeunte ; nodoa 
petioli posterior antics infra spinulA minutft instructus. Corpua pilia nommllia 
Bubtiliasirais. Statura et magnitudo proxtme Myrmicat miucorum. Ab 
omnibus oongeneribus supra aUatis abunde disoedit haea specieB jam oapite, 
thorace nodisque petioli politis, propriaeque referenda e«t subdivisioni Opet- 
arium in acervo formicae cujusdam n^ae prope Helsiogfois invenit ad 
detenninandumque mutuant dedit Stud. F. W. Maaklin. Ex unioo speoimine 
notae ulterioree dare nequeo." 

Habitat 

Formicoxenus nUidvivs is found in N^orth and Central Etirope 
and West Siberia in tlie nests of Formica rufa and praUneit. 
Waamann discovered a colony with the latter in Luxemburg, all 
the individuals being of a dark brown colour, to which he gave the 
varietal name of picea^*. 

Hants, S. : New Forest (6. B. Waterhouse)^ ; Bournemouth 
(JacfcsoM)^'. 

Kent, E. : Blean Woods (Chilly and ZJonistAorpe)**. 

Surrey : Weybridge {G. R. Waterhoust)^ ; near Guildfoid 
{Cajfron)^^ ; Shiere (Caprony* ; Guildford {Smiihy^ ; Esh^r 
(CAampiow}^* ; Oxshott {Bedwdl) ; Camberley (Donisthorpe). 

Berkshire : Wellington College (Bornes)" ; Tubney {CoUina). 

Worcester : Bewdley (BlatckY^. 

Warwick : Knowle (EUis)^^. 

7orks, N.E, : Scarborough [Lawson)^. 

Durham : Chopwell Woods {Bagnall)^°. 

Northumherland, S. : Corbridge-on-Tyne and Hexbam (Bagnalt)". 

Cumberland : Keswick (Day). 

Eastemess : Nethy Bridge (Doniathorpe)''. 

This small ant was added to the British list in 1857, by G. R. 
Waterhouse^, who took specimens in the nests of Formica rufa at 
Weybridge, and in the New Forest. It is a mjTmecopbilous speoiee 
only occurring in the nests of its hosts F. rufa and pralensia, thou^ 
Wheeler^'' (p. 434) suggests that it may once have been a guest of 
Myrmica rxiiida (as Symmyrmica chamberlini Wheeler, an archaic 
form of Formicoxenus found in Utah, lives with Myrmica muHca, 
a species closely related to M. rvbida) and only later became 
attached to Formica rufa. He goes on to say : — " This is suggested 
by the fact that the present host belongs to a different subfamily 
and by the extreme ergatoraorphism of the males. This specializa- 
tion ia, at any rate, an interesting example of the more advanced 
state of development of European as compared with North 
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American specieB belonging to the same or allied genera." However 
this may be, M. rvbida ia not found in Britain, whereas F. nitidulus, 
as shown above, is widely distributed here, but of course it ia 
poaaible that the former may have inhabited Britain at some 
far distant period. The nest of F. nitidulus ia small and is con- 
structed from the finer materials of which the hosts' nest is com- 
posed ; it ia generally situated in the interior — more rarely in the 
upper aurfatie of the hillock — small galleries connecting it freely 
with its aurroundiags. Adlerz'* found a colony in Sweden situated 
in the cracks of a rotten oak-stump, over which the host species 
had built their hillock. 

Wasmann'^ discovered in Holland a small colony, consisting of 
workers, males, females, and brood, situated in an old cocoon of 
Cetonia fioricola, a beetle which passes its early stages in the nests 
of F. rufa and prrUensis. 

Its colonies are smaU, not consisting of more than a himdred 
individuals, and it ia not known how a new colony is founded. 
The male is apterous, mating taking place on the surface of the 
neat, and I have suggested that after fecundation the females fly 
away to other rufa neata to lay their eggs, but some probably re- 
enter their own nest**. 

The presence of Formicoxenus in the nests of its hosts may no 
doubt be explained by the fact that it thus obtains safety from 
enemies, shelter and warmth in which to rear its brood, and also 
sustenance, though, as Wheeler'^ remarks, " the nature of its food 
remains an enigma." It has never been observed to be fed by its 
hosts, nor to devour the brood of the latter, or their prey — I have 
noticed they will eat honey and also the larvae of Leplothorax 
acervorum^*, and this latter fact ia interesting, as Er. Andre described 
another species of Formicoxenue {F. ravouxi), taken by him in the 
south of France in a nest of Leptotkorax unifasciatus (vide Bull. 
Soc. Ent, France 1896 367). Colonies of L. acervorum are frequently 
found in the nests of F. rufa, but it is not suggested that the larvae 
of the former are the only or proper food of Formicoxetms. 

The relationship between guests and hosts is obscure ; the 
Formicoxenua moves freely about among the Formica, but ia 
generally treated with indifference ; the latter eometimes threaten- 
ing with their jaws, but never actually attacking them. When 
nitidvlua meets a rufa it crouches down and remains motionless, 
and the rufa generally passes on, though sometimes the host may 
tap its guest with the antennae. 

When the hosts move to another nest, their little guests follow 
them carrying their fellows and their brood ; an interesting 
instance of this was observed by ForeP* in Switzerland. Having 
several times disturbed a nest of Formica frattnais (which also 
contained Formicoxefii'ua), the ants deserted it and moved away to 

I old nest situated at a distance of fourteen metres — on August 
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13th he noticed F. nitidtdua following, in files, in the track of the 
F. prtUensia, carrying their winged females, workers, and brood 
and not experiencing any difficulty in finding the way. 

When a Formicoxemts carries another worker, it holds the latter, 
not (as a Formica would) under its body, but (aa other Myrmidnae 
do) over its back. 

Nylander> described F. nitidulua bo long ago as 1846, but the 
male remained unknown until 1884 when it was discovered by 
Adlerz^* in Sweden. This sex was not recorded from Britain till 
1906, when Bagnall'^ captured Bome ten examples in nests of 
F. rufa at Cor bridge -on -Tyne on August 12th, and in July and 
August, 1910, more males were taken by Arnold*' and Hamm, 
from what was evidently a large colony, in a rufa nest in the New 
Forest (there is however an unrecognized male in the Kothney 
Collection at Oxford, doing duty as a worker of Stenamma uxM- 
woodi — this was taken by Dr. Power at Weybridge on July 24th, 
1864**). On September 6th, 1912, I secured a number of males 
from a neat of F. rufa at Weybridge**, in which Formicoxenvs had 
occurred for many years past. The day was dull and cloudy and 
the males were observed running about on the surface of the rufa 
neat ; they were easily distinguished from their own workers, by 
their more active and restless habits, and the bent funiculi of the 
antennae. These males endeavoured to copulate with the dealated 
females, and also with the workers, climbing on to their backs and 
grasping them round the thorax with their short mandibles, both 
on the surface of the nest and in my tubes — on September 14th 
six more males were found in this nest^*. Wheeler*' desciibes the 
mating of this species, which he observed in the Upper Engadine 
in July, 1907, as follows :— 

" After a cold night, the sun remained behind a mass of clouds 
at about 9 a.m. when I saw dozens of Formicoxeni of all three 
phases, but mostly males, running hither and thithor over the 
small twigs and other d6bris forming the outer covering of an old 
rufa neat which I had stopped to examine. The males moved very 
quickly, with feverishly vibrating antennae, and were so amorous 
that they often seized workers and attempted to mate with them. 
The few winged females were soon supphed with partners and the 
supernumerary males continued to hurry about over and among 
the little sticks of the nest. Then the sun suddenly emerged from 
the clouds and, as if by magic, all the Formicoxeni disappeared into 
the nest. I waited for some time and during the remainder of the 
morning returned repeatedly to the spot, but none of the tiny 
inquilines reappeared." 

It will thus be seen that the males may be found in July, August, 
and September, and the winged females in July and August — (I 
have only once taken the winged female — in August, 1906, at 
Bournemouth). 
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The following notes on a small community kept in captivity 
may be of Interest : — 

September 14th, 1912 — a number of workers, several dealated 
females, and six males, taken in a tufa nest at Weybridge, were 
established in a plaster nest. September 15th — several workers 
attacked each other, some being dragged about by the legs and 
antennae — this occurred at intervals till September 24th. 
September 20tli — two males have died ; all the ants crowd round 
some honey, and BimultaneouBly tap on the ground (when probably 
stridulating) whilst devouiing it ; larvae of Leptolhorax actrvorum 
taken in the same ruja nest, also eaten. September 24th — a few 
workers dead ; some fifty left. September 30tli — all the males 
now dead. October 3rd — introduced a rufa worker, it paid little 
attention to the Formicoxeni, but eventually picked up one and 
carried it a little way, setting it down again imhurt ; fresh honey 
being introduced, the rufa went to feed at it, when the little ante 
crept under it and between ite legs to get at the honey ; the rufa 
moved its legs uneasily when the little ants touched against them. 
November Ist — as the rtt/o took no further notice of its companions 
it was put back into its own neat ; more Le-ptothorax larvae intro- 
duced, these were collected together into a heap and rested on by 
the Formicoxeni. December 1st — no deaths have occurred since 
September 30th ; the Lepolkorax larvae appear to be treated as if 
they were the brood of their hoste. Itecember 30th — a few eggs 
have been laid and placed on the Leplothorax larvae. January 21st, 
1913— a few young larvae present among the Leptotkoraz larvae. 
February Sth^ — introduced a small packet of rufa eggs ; these were 
never touched, and eventually went mouldy. May Ist — all the 
larvae have disappeared, probably eaten. May 6th — introduced 
some larvae of Leplothorax affinis (from my neat which was taken 
at Yvome, Switzerland), these were collected into a heap as before. 
Jmie 1st — only one dealated female and six workers present, resting 
on the Leplothorax larvae ; the glass cover of the nest not fitting 
closely, many must have escaped. July 8th — on my return home, 
all the ante were found to have disappeared. These little ants 
were thus kept in captivity, away from their hosts, for some ten 
months, and had they not unfortunately escaped, would probably 
have existed for a much longer period. 



ANEBGATES Forel. 

(d, negative prefix ; e/ryiriii, worker). 

Type : Myimioa atratula Schenck (Forel, 1874). 

This extraordinary genus, which is confined to the temperate 

parte of the Palaearctic Kegion, only possesses one species, in which 

the worker phase is absent. 
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9 Head strongly eraarginate poBteiEorly ; clypeug rounded posteriorly, 
deeply cut-out anteriorly ; mandiblea moderate, terminal border short, oad 
furnished with one tooth at the extremity ; maxiJXaTy prdpi two-jointed ; 
labial palpi one-jointad ; ajUennae eleven- jointed, scape oylindrioal, bpoadest 
anteriorly, funiculue with first joint long, third very short, those following 
gradually increasing in length, laat joint as long aa ttis two preceding taken 
together, dub indistinct, composed of the last three or four jointa ; eyeg 
large, situated In the contra of the lateral borders of the head ; ocelli moderate. 
Thorax short ; tpinolum furnished with two distinct tubercles. Fore- 
wings with one cubital cell, no discoidal cell, and radial cell open. Petiole 
trauBverse, thick ; poai-petiofe twice as broad es long, soldered to the first 
segment of the gaater ; tting wanting, or rudimentary. Legs without spun 
on tbe intennediata and posterior pairs. 

S Head less deeply emai^ate posteriorly ; clypeua as in the ?, but less 
deeply out out ; mandibles narrow, rounded, not distinctly toothed ; maxillary 
and labial palpi as in the $ ; antennae eleven -jointed, but shorter and broader 
than in the 5. Thorax composed of the usual scierites posaesaed by winged 
male ante ; pronolam short ; meioftolum without Mayrian furrows ; a 
tubercle takes the place of the articulation of the fore wings. PeMole and 
post-petiole short, very broad and resembling segments of the gaater ; gaater 
broad, thick and strongly beot beneath the body, convex above, and concave 
beneath ; genital organ* large, prominent. 

Original description [Forel Denkschr. Schweiz. Ges. Naturw. 26 
93 (1874)J:— 

" Oeniie AnVrgltM nov. genua, 

{a, sine ; ipyiir>)S operarins). 

Opararia : D&eai. 

Farnina : PetioU articulus primus crassus, obtusus, latior quam longior ; 
eecimduE antice oonvexus, duplo latior quam longior, abdominis Begmento 
primo eoaUtuG. Caput postice valide emarginatum. Palpi maxillares 2, 
labiales 1 articulati ; patporum articuU brevee et crassi. Antennae 1 1 
articulatae ; soapus oyUndricus ; flagelh articulus primus longue. aecundus 
brevier, t«rtiuB brevissimus ; articuU sequontss sensim usque ad apicem in 
longitudinem et latltudinem crescunt ; articulus uitimus duos praecedentes 
tma sumptos longitudine aequat. Mandibulae haud latae, margins terminal! 
brevi, aeuto, apico oum dento uno. Clypeua poatice rotundatus, antice in 
medio usque ad marginem posteriorem profunde lateque excavatus. Clypei 
partes laterales longitroieum nequaquatn angusCatae, ut fieri solet. Liaminae 
frontales breves, elovatae, vix divergentcs. Area frontaUa ot sulcus frontalis 
variabiles. Ocuh ad media capitis latera. Fossa antennalis profunda. Alae 
Buperiorcs cellula cubttaU una, discoidali nulla ; costa transversa cum coBta 
oubitali, vel cum nimo oubitali externo conjuscta. Cellula radialis aperta. 
Metanotum tuberculis elevatls duobus. Pedes non longt. Aculeus inohoatus 
aut nullus. Pedes medii et posteriores sine calcaribus. 

Mai ; AUae nullae. Palpi, oculi, ocelli, laminae frontales et fossa anten- 
nalis ut in $. Ciypeus ut in $, sed excavattone paulo minus profunda. Caput 
etiam paulo minus poatice emarginatum. Area frontalis et sulcus froutklis 
variabilia. Mandibulae haud latae, ad apicem rotundatae, sine dente et sine 
margine terminaU distincto. Antennae II articulatae ut in $, sed breviores 
et crasaiores. Thorax ut in maribus alatis, pronoto brevi, soutello, proacutello 
et postHoutello prasditus. Locus alarum superioruni articulationum pro- 
tuberantia signatus est. Mesonotum sine sulcis convergentibus. Metanotum 
in medio paulo concavum, sed absque tuberculis. Pedea brevea, crassi. 
PetioU articuli ambo breves, latisaiini, abdominis segmentia simillimi. Abdo- 
men mft viim im, orassum, infra ita incurvum ut genitalia e;ctema fere sub 
o primo sita sint ; abdominis pars dorsaiia convexa est, pars ventralis 
" .tamae genitaiium extemorum fere ciroulares, magnae, abdo- 
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B segmentum ultimam multo excedunt ; valvulae geuitalra 
poPvoe, triaugularea ; valvulao genitalea mediae inohoatae ; valvuloe genitalea 
intemae maiciiiisfl. gquamaa 0. 3""" excedciiMiB, apice postice incurvuto, 
'u ftiiis formieis 






Ane^ates atiatulus Schenck. 



Mymiica airalula Schsnck Jahr. Ver. Naturk NoBsau 8 91 (1863)'. Telra- 
\Tiu7n atratiUum Mayr Verb. Zool. Bot. Ver Wieii 5 42B (1855)". Tomo- 
gnathue alralultia Mayr Eur. Form. 6G (1801)'. MjjrmiGa atratula Hagens 
Berlin Ent. Zeitflohr. 11 106 (I867)», Anergatea alraluliu Porol Denkschr. 
Sohweiz. Ges. Naturw. 26 341-344 (1874)'; Er. Aiidr6 Spec. Hym. Europe 
2 278 (1881}'; Lubbock Ante. Bees, Waspa 89 (1882)'; Adlerz Bih. K. 
Sven. Vet. Akad. Handl. II 230 (188(()» ; Wasmaim zuaam. Neat, geinischt. 
Kolon. Ameisen 131 (I8B1)' ; Dalla Toire Cat, Hym. 7 64 (1893)". Anargates 
atratala Date Entom. 28 QS (18SS)". Anergatea atraiulue Janet Animaux 
Myr.5e[1807)i«; DonisthorpeTrana. Leicester Lit-Phil. Soo. 12 229(1908)"; 
Emery Deutaoh. Ent. Zeiteohr. 1908 660'* ; Wasmajm Biol. Centralb. 28 
423^27 (1908)" ; Adlerz Arkiv Zool. 5 1-6 (1B08)" ; Wheeler Joum. Pay- 
Neur. 13 430-432(1908)": Joum. New York Ent. Soo. 17 180-183(1909)": 
Ants 498-503 (1910)" ; Doniathorpe Ent. Rec. 24 6 (1912)" ; Crawley Ent. 
Rec. 24 218 (1912)*' ; Donisthorpe Ent. Rec. 25 62 (1913)" : Rep. Lancs.- 
Chesh. Ent. 8oo. 1912 36 48-53 (1913)"; Crawley and Donisthorpe Int. 
Ent. Cong. Osford 1912 Z 68-73 (1913)"; Donisthorpe Ent. Rec. 25 268 
(1913)"; Emery Biol, centralb. 33 2S9 (1913)"'; Adlerz Myromaa LIV. 
238-239 (1913)". 

S Blai^ brovm ; mandiblei, anieimae, and legs yellow. The whole body 
atnmgly avd thickly punctured, dielincUy rugose, duS. Wingi slightly fuscous. 
Oaeter, in virgin $, deeply ohtumelled longitudintilly. Long. 2'5 mm. 

(J The whok inBBCl of a dirty yeUowiah colour, cloaely and rtigoiely punctured, 
meionotum mors strongty and less cloaely punctured. Fore-legs furnished 
with Htrigils in apecimens from Switzerland, not so in specimens from 
England, FrimoB, Holland and Sweden, Long. 2-3 mm. 

Ovum : white, roundish. 

Larva; yellowish white; when young, hairy; more narrow anteriorly 
than posteriorly ; when older, less haiiy and nearly as broad anteriorly as 
posteriorly, but somewhat attenuate in the middle ; head naked ; the first 
four somites of the abdomen fumlahed with long anchor-tipped hairs ; the 
whole body clothed with both long serrate hairs, and short densely and com- 
paotly branching hairs. 

Pupa ; wliitiah yellow, becoming the colour of adult when nearly mature. 

Original description of Myrmica atralvia Schenck [Jahr. Ver. 
Naturk. Nassau 8 92 (1852)] :— 

"Das W. gogenwartigor Art istetwa IJL. lang, . . . ; bei den befruchteten 
ungeflilgelten Weibohen, welohe inan im Priihjahr in den Nesten findet, 
erreicht der Hinterleib eine betrachtliohe Dicke und GrOsse. Die Farbe iat tief 
achwarz, fast glanzloa ; der Korper ohne Borstenhaore ; Fuhler und Beine 
mit eehr feinen, kurzen BOrstehen. Kopf und Thorax sind aehr (ein, nur 
durch die Lupe merklich, gerunzetC, lederartig. Der Kopf ist kurz, ohngef&hr 
von der Breite des Thorax ; die Fuhler sitzen sehr tief, fast am Mundrande. 
Unter ihrer Wurael liehen sich von den Baoben her 2 vomon zwisohen den 
Fuhler wurzeln sich mehr oder weniger n^emde bogenfCnnige erhabene 
Rander. Ueber den Fuhlem ist der Kopf Sach oder eingedrOckt, oft lauft 
eine tiete Bjnne bia zum mittieren Nebenauge. Ein Kopfschild und ein 
Stimfeld sind fast nicht vorhonderL Der Scheitel ist h&ckerig erhOht, der 

iterkopf eingedruckt und ausgebuohtet. Die Netzaugen sind klein, aber 
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stark voFregead, naJie an den Fuhleni aitzrnd ; die Nehenaugen vorspringiMid. 
Die Baoken sind sehr breit, stark nach Mnten arweitert ; von der Seite geaeben 
eraoheiiit der Kopf fast viereckig. Die Oberkiefer sind klein und echwooh, 

sohwaralich oder bramJich. nach dem Ende blBsaer ; die Filhler kura, heller 
Oder duDkler bra.unlich. nach dem Endc blass. braun geringelt i nnr 11 
gliedrig ; der Schaft etwa = ) der Oeiseei, daa crste Geisselglied etwas ver- 
langert und verdickt, umgekohrt kegelfOrmig, die 4 tolgenden so lang, bIh 
breit, fast cylindrisch, die folgendea alhnEhlig dicker, daa letzte eo tang, als 
die 2 vorhergehenden, l&nglich. Der Metatliurax hat statt der Dornapitzen 
zwei nach ohen geriohtete HOokerchen, der Baum dazwischen ist vertiaft 
und glatt. Die Knoten aind Hchr breit ; der zweiter ist weit breit«r ala der 
erste, ohen fast flach. iiiitht viel Bchm&hler als dor Hinterleib, von demselben 
nur durch sine Fuge getreniit. Der Hinterleib ist kurz und breit, oben aiieni- 
lioh flach, im Umkreia mndlich, breiter, aher kticzer, als der Thorax. Die 
Beine sind kurz, brSunliob, Oelenke und Torsen gelblich. Die FlQgel glaabell, 
ctwaa graulich. Adem und Rondraahl nicht gefttrbt, die llnteriander abor 
Bchwarz ; die RadialzeJle offen, die DiscoidalzellB fehlt, zuweiien durch den 
Ansatz einer Querader angedeutet." 



Habitat. ■ 

ATiergatea airaiidua has been found in Sweden, Holland, France, 
Switzerland, Germany, and England ; it is also recorded from 
West. Siberia by Emery. 

British distribution ; — 

[Dorset : Cbarmoutb (Dafc)"] ? 

Hants, S. : New Forest {Crawley and Donistliarpe)^*. 

C. W. Dale ^^ recorded this species as British, stating that itwaa 
taken by his father at Chormouth on July 8th, 1835, and that it 
is the Myrmica inacvlipes of Curtis' Guide. This name does not 
however occm- in Curtis' Guide, and although I have thoroughly 
overhauled the Dale Collection at Oxford, there is uo label hot 
ant bearing this name, nor does Anergates occur in the collection 
under any other name ; consequently this record must be dia- 
misaed as extremely doubtful.* 

On July 23rd, 1912, Anergalta was taken in the New Forest by 
Crawley and myself, in a nest of Tetramorium caesjnlum, the colony 
consisting of a large number of TclTamorium workers, all large and 
dark in colour ; a number of winged female Anergates, three males 
in copula with winged females, one dealated Anergatea female (the 

• Curtis writ*fl (Trans. Linn. Soe. Lond. 21 216 (1854)) under Styrmica 
catepitum that he had given the name of mactUipea to the female of that 
Bpeciea, and that two females agreeing with Nylander's M. Juaeula [N.B. 
Myrmica fUiCida of Nylander = Tatramorlum CUSpitum L.— see spionymy of 
that species p. 170] were discovered by Mr. Date under a stone nt Charmouth 
in July — both had lost their wings. There is a dealalfid female of Tetra- 
morium carapitum in the Dale collection labelled " Cliarmuuth " in J. C. 
Dale's handwriting — the name " mocu^'pes " would describe the female of 
T. eaitpitum, and there is little doubt that C. W. Dale's record refers to 
ttut spMiM. 
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queen mother), with the gaster enormously distended, and a 
number of Anergates larvae and pupae. 

ArtergaUs is only found in the nestfi of T. caespilum. In such 
Anergates-Tetramorium colonies no males, females, nor brood of 
the host species occur, and Schenck' who discovered the species in 
Nassau, perhaps naturally took the Tetratnorium workers, with 
which the Anergates occurred, ki be those of the latter. 

The male of this ant is a most curious object ; it walks with 
difficulty, looking like a cripple, and both it and the female are 
fed by the Tetramorium workers — they are unable to eat without 
assistance. The males are licked and carried about by their host*, 
but very little attention is paid to the virgin females by the latter. 
Mating takes place in the nests between brother and sister (adelpho- 
gamy), after which the females fly away, presumably to seek 
other Tetratnorium nests ; though after fecundation, they soon 
get rid of their wings in captivity. 

The abdominal segments expand enormously some time after 
the female has lost her wings, becoming so distended with eggs 
that the chitiu which had previously formed segmented rings, is 
now represented only by small black bars separated by broad 
spaces of white membrane. 

The Tetramorium workers in these mixed colonies are generally 
large in size, and dark in colour, showing that they have sprung 
from an old established colony. On June 12th, 1913, I found a 
colony of T. caespitum on the Isle of Lundy**, which contained no 
brood nor queen (whereas in other nests on the Island sex-pupae 
and a dealated female were found), the workers being the largest 
specimens I have ever seen, and very dark in colour. This might 
well have contained a dealated Anergates female, but the ground 
being very hard and stony, it was impossible to dig up the nest 
properly. 

The males and winged females — which are sometimes very 
numerous, especially the latter — have been found from May to 
August. Adlerz has described two extraordinary Gynandromorphs 
which he reared in an Anergates-Tetramorium colony he had taken 
in Sweden, and established in an observation nest, as follows** : — 

1. Imperfect lateral gynandromorph. with the hoad iFirgely male on the 
left, female on the right side, the light colour of the male being sharply 
marked off only anteriorly from the dark colour of the female. Thorax female in 
front, with wings equally developed on both sides, but with pale coloration 
on the left and dark coloration on the right, the line of division neither 
sharp nor etratght and the whole postecutellum blackish brown. Abdomen 
with irregular arrangement of colour. Petiole black on the right, greyish 
yellow on the left; post-petiole mostly blackish brown, but with a large 
greyish yellow spot on the left side of its anterior surface. Third dorsal 
lergite blackish brown on the right, yellowish on the left side, the remainder 
of gaater greyish yellow tinged here and there with pale brown. Third 
tergite with a median longitudinal groove which runs back on to the succeed- 
ing segment as in the virgin female. The left side of the abdomen has seven 
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complete segmenta and well 

complete scgmcnta, and e, membranoua mcumplete seveath. The genitalia 
ore imperfect, the volsella being represented only by a piece corresponding 
to its dorsal portion and the stipes is wanting. The legs are female, Qxoopt 
the left foca leg, which is male, with a. pectinate atrigil. 

2. Male on left, female on right, resembling tlie preceding, but with the 
dark female colour more pronounced on the male side of the head. Winga 
well developed on both sides, thorax female, though dark on the right and 
pale on the left, except the epinotiuu which ia entirely greyish yellow. Abdo- 
men almost typically male in colour and form, with the genitalia well- 
developed on both sides, but with a feeble mid-doraal iniprcsaion. l.egB 
female, except the left fore one, whioh ia shorter and thicker as in the male, 
with strigil cleft but not pectinate. 

The moBt interesting problems connected with Anergales are, 
how the female geta accepted by a Teiramorium colony, and why 
there are only workera of the latter present in such colonies. It is 
evident that the female must enter a Teiramorium neet in some 
way, and be accepted by the workers, when the latter must kiil 
their own queen, or males and winged females if present, since the 
Anergatee female can hardly be strong enough to accompUsh this 
herself. Anergatee colonies are everywhere exceedingly scarce and 
difficult to find, whereas the host species is generally abundant and 
common where it occurs, and this evidently indicates that the 
founding of an Anergales colony is by no means a simple matter. 
Since Anergales is absolutely dependent on the Tetramorium 
workers, and no more of these can be produced, a colony can 
only last for the length of the life of the hosts. 

Forel, Avebury, and Wasmann express the view that Anergaies 
is descended from a slave-making species, and on this point Lord 
Avebury' writes ; — " In Attergaies, finally, we come to the last 
scene of this sad history. We may safely conclude that in distant 
times their ancestors lived, as so many ants do now, partly by 
hunting, partly on honey ; that by degrees they became bold 
marauders, and gradually took to keeping slaves ; that for a time 
they maintained their strength and agility, though losing by 
degrees their real independence, their arte, and even many of their 
instincte ; that gradually even their bodily force dwindled away 
under the enervating influence to which they had subjected them- 
selves, imtil they sank to their present degraded condition — weak 
in body and mind, few in numbers, and apparently nearly extinct, 
the miserable representatives of far superior ancestors, maintain- 
ing a precarious existence as contemptible parasites of their former 
slaves." 

There is nothing in the structure however of this permanent 
social parasite to prove that it is descended from a slave-making 
species, and it seems more probable, as pointed out by Wheeler'*, 
that it ia derived from a temporary parasite, or a guest ant, per- 
manently attached to the nest of another species. Emery believes 
inergates is descended from Monomorium, : 
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ancestors, were parasitic on species of the latter genus'*. The 
following obseivations and experiments may be recapitulated 
here : — Adlerz* records a few experiments with Anergalea females 
and strange TetraTnorium colonies, in Sweden. He introduced 
several unfertilized females into a strange colony of TUramorium, 
when the former moved about almost unnoticed among these ants, 
and nearly the same results were obtained by introducing unfer- 
tilized females into another nest of Telramorium which poaseaaed a 
queen and brood of its own speciea. A number of malea, females, 
larvae, and pupae of Ane,rgates were introduced into an artificial 
nest which contained a colony of Teiravwrium, and all were 
amicably received. 

Waemann^ obtained aimilar results in Holland, males and 
females of Anergates being received and not attacked by Telra- 
morium workers. Janet^* placed together in an observation nest 
a normal colony of Tetramoriwm with a queen, and an Anergatea- 
Teiramorium colony consisting of an obese queen, males, young 
winged females and Tetramorium workers. Very little fighting 
took place, but some days later the Anergatea queen was dead, 
though still attended by the Tetramorium workers. Some weeks 
later all the AnergaUs had disappeared, an unmixed Tetramorium 
colony being the result. 

Wasmann^* found a very strong Anergates-Tetramarium colony 
in Luxemburg in May which contained an obese female, over 100 
winged females, several dozen males, over 1000 AnergaUs pupae 
(mostly female), and some 2000 old Tetramorium workers, which 
were of medium size. The greater part of this colony was placed 
in an observation nest, when pairing between the aexes was 
observed, and after fecundation the females endeavoured to leave 
the neat — Tetramorium worker pupae from a strange nest were 
given to this colony, but were devoured. He introduced twelve 
winged but fertilized Anergales females — males being in copula 
with two of them — into an observation nest containing 100 
Tetramorium workers and pupae. One female was attacked and 
her wings removed, the rest, however, being readily received, but 
no female was taken as a queen, and all the Anergatea had dis- 
appeared in a few weeks. Wasmann suggests that a female may be 
adopted into a queenless old Tetramorium colony or perhaps in a 
branch nest of an old colony. 

Wheeler^'^discoverednear Vaud, on June 6th at 2 p.m., a medium- 
sized Tetramorium colony from which Anergales females were 
escaping in considerable numbers and flying away in all directions 
over the sun-lit grass. Forel having joined him, the nest was 
excavated with great care, when the obese mother queen of Aner- 
gates, several hundred Tetramorium workers, more than a thousand 
Anergales winged females, a few hundred males, and some larva« 
and pupae were dug up and placed in a bag for experimental 
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purposes. Fertilized females from thJa colony were plooec 

openings of eight neets of Tetratnorium in ForeFa garden at Chigny, 
when some of them entered nest* without attracting much atten- 
tion. In other instances females were caiTied into the neats by the 
workers, males on the other hand being treated with some animosity, 
carried away and abandoned. One vigorous colony however 
behaved differently ; males and females placed near the entrance 
being seized, pulled about, and carried some distance away. Later 
in the day some of the females that had entered the nests were 
brought out and thrown away, and the fact that none of these 
nestB finally accepted an AvergatM female as their queen was 
proved by Forel who examined them next year, and found that 
they contained no Anergaie^, but male and female Telramorium 
pupae were present in all of them. 

Several experiments** with Anergates females from the New 
Forest and Tetramorivm colonies in observation neats were carried 
out by Crawley and myself, these females being attacked and 
itilled by the Tetramoriam workers, except in one experiment, — thus 
contrary to the results obtained by Adlerz and Wasmann, in which 
it will be remembered they were readily received. My observation 
nest contained a fertile dealated female Telramorium, workers 
and larvae which had been taken at Whitsand Bay in July, 1911. 
In one experiment on July 25th, 1912, the Anergate3 female, 
when introduced into this nest, seized a Telramorium worker 
by the antennae and held on for some time (in all Crawley's 
experiments the same thing took place}, eventually letting go and 
walking about among the ants— the Anergates was sometimes 
picked up and carried about by a worker, remaining quite quiet 
and doubled up, but eventually entering the chamber containing 
the Tetramorium queen and the greatest number of workers ; 
there she was cleaned by some of the workers and was evidently 
accepted by them, and quite at home, not having been attacked 
in any way for some hours, when the nest, having been left in the 
sun, the workers became unduly excited and the Anergalea female 
was killed and cut in two. 

Crawley's observation nest contained a large number of winged 
female Tetramoriii.7n, males, and pupae, besides workers, obtained 
in June, 1912, at Seatou. Two of the females had recently got 
rid of their wings in the nest, whether they had been impregnated 
by theii' biothers, or not, is unknown, but this point is important 
in view of the fact that the nest contained no old fertile queen. 
On July 25th, 1912, an Anergates female holding a Tetramorium 
worker by the tip of an antenna was introduced into this nest 
and by next day she was definitely accepted as queen. In a few 
days' time all the Tetramorium males and females were killed and 
cut up by the workers and their bodies piled in a heap, and from 
thence onward the Aiiergates female was always treated as thj 
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queen, and her gaster commenced to swell, though unfortunately 
she died in the early part of next year, without having laid any 
^ga- 
it seems fairly certain from these experiments, that when an 
Anergates female has entered a Tttramorium nest, and has been 
accepted by the Teiramorium workers— the seizing of the antennae 
of the latter by the female being probably an imporiiant factor 
in this acceptance (Adlerz in his recent book also records this 
fact*') — the latter then kill their own queen, or males and winged 
females if present, and devote themselves to the rearing of the 
offspring of the parasite ; but it also seems probable that these 
acceptances are of rare occurrence, and it should be noted that 
no Anergates brood has actually been reared in captivity. 

MONOMORIUM Mayr 

\ji&riK, aingle ; /ibpwy, part (i.e. the maxillary palpi)]. 

Type : Monomoriam minatnm Mayr (Mayr, 1865). 

The Genus Monomorium, comprises a number of species which 
are distributed over the whole of the waimer parts of the entire 
world. Several tropical species have become cosmopoUtan, being 
carried by commerce all over the globe, and inhabiting houses, where 
they have developed into a serious pest — one of these, Monomorium 
j^raonis, being the only species thoroughly estabUshed in Britain. 

^ Head longer than brood, oval, or rectangular ; dypeuB large, convex, 
Bubtriangular, projecting a little over the base of the macdibleB, with two 
obtuse carinae meeting between the base of the antennae ; Tnandiblee narrow, 
termiiial border armed with throe or four sharp teoth ; maiciUary palpi one- to 
two-jointed ; labial palpi two-jointed ; frontal carinae short and parallel ; 
antennae eleven, or twelve-jointed ; first joint oi funiculus long, the following 
joints, between the first and the club, short and tranavorao, club three-jointed 
as long as the rest of the funiculus, ite last joint as long as the two precedlt^ 
together ; eyes oval, generally small. Thorax long and narrow, rounded and 
a little broader anteriorly ; suture between the pronotum and meaonotum 
obsolete, deeply marked between the mesonotum and epinotum ; epinotum 
unarmed. Petiole cylindrical anteriorly, furnished with a high node pos- 
teriorly ; poat-peliole transverse, its node less high than the petiole ; gasUr 
oval, emarginate in front, with distinct (ulterior angles. 

$ Head as in the ^, Thorax narrow, higher than broad ; mesonotum long, 
projecting over the pronotum j epinotum unarmed. Winga : fore-winga 
with one oubital cell and no discoidal cell. Size much larger than in the 5- 

S Head before ocelli fiat and broad ; clypeua broad and convex ; man- 
dible* strong, dentate ; antennae thirteen- join ted, scope short, not as long 
as the first three joints of the antennae together, funictduf with apical jointo 
a little broader not forming a distinct club. Thorax high ; meaonotum 
without Mayrian furrows ; epinolum unarmed. Wings as in the $. 

Orisimil description [Mayr Verh. Zool. Bot. Ver. Wien 6 452 

(1855)] :— 

/.Ji'O! eines, t^pwy GUed. 

A/fctttof : Der Kopf ist liLnger als breit, und breiter als der Thorax. Die 

Oberkiefer sind massig breit, ani Innenrande mit grosaen, spitzen Z&hnen 



,1,1.1, Google 



06 BRITISH ANTS. ^^^^^H 

bewoSnet. Die Unberkieferbaster smd eiugliedrig. an der Spitzaout einei 
BoTstie. Die Lippentaster aiad zweigliedrig, das erste Glied iet sehr diinn, 
das zweite aehr dick, boide liemiich gleichlang. Din Oberlippe ist vome 
Eweilappig. Der Clypeua reicht zwischen den FQhlem bis liinter dieselben, 
ist in dec Mitte aiark gewOibt und von dem liOchsten Puncte der Wolbung, 
welche zwischen dan FiSilem Uegt, lieht aieh eine breite Rinne in der Mittellinie 
zum Vorderrande dea Clypeus, welciier an dleaer Sbelle achwocb auHgerandet 
ist. Die Fuhler sind zwOtfgliedrig, die Oetsael ist am Ende stark keulen- 
fOrmig verdioltt, die Keule iat auB don drai letzten Oliedeni gebildet. Die 
Functaugen fslden. Die Netzaugen sind klein, ebwas nSher dem Miuidiande 
als dem If interrande dea Kopfea. Der Thorax bat zwischen dem Meso- und 
Metaiiotum eine breite Furche und iat kaura eingeschniirt. Daa Metanotum 
hat ketiie Domen und keine Hdckor. Das erste Qlied des Stielchens ist vorne 
korz atiel^-hinten knotenfOrmig ; daa zweite Olied ist knotentOrmig. etwa 
so brait als der Knoten dea ersten Gliedea, aber nioht so hoch ; beide Olieder 
Bind unben imgazahnt. Das erate Hinterleibesegment bedeefct mehr ala 
iwei Drittheile dea kleineu, riuidliclien Hinterleibea." 

Monomoiium pharaonis L. 

Formica pharaonia linnaeua Syst. Nat. Ed. 10 1 680 ap. 7 (17B8).' Formica 
an%ueH8ts Fabrieius Entum. Syat. 2 357 (1793)^ "Minute Ante " [ = Mono- 
Tnorium pharaonia] " J. D." Mag. Nat. Hist. 7 369 (1834}'. Formica unifaaciala 
Specoe ProD. Bnt. Soo. Lond. 1834 XXV (1836)*. Myrmiaa unijaadataf 
Bostock Trana. Ent. Soc. Lond. Z 65-67 (1837)' : Proc. 2 XXVIU-XXIX 
(IS3T)'. Myrmica doTneatica Shuokard Mag. Nat. Hist, (n.a.) 2 626 (1S38}'. 
Myrmiea dtmtegttoo (=J/. ■unifaeciala) Shuokard and Boatook Proc. Bnt. Soo. 
Lond. 2 T.T- l.TT (1839)'. Mt/rmica dtrmeBtica Westwood Gardeners Chron. 
10 22 p. 340 (1850]>. AUa minuta Jerdon Madras Joum. Lit-Sc. 17 106 
(1851)". Myrmica doTiieaCica Daniel Proc. Linn. Soo, 2 172-177 (1862)>i; 
Wakefield Zool. 11 3810 (1853)" ; Curtis Trans. Linn. Soc. 21 217 (1854)". 
JHyrmica [Aecophthora) domeaiioa^jiBndei Ann. Sc. Nat. Zool. (4)5 D6 (1666)". 
Myrmioa (LHphhrhaptrum) moleeta F. Smith Trana. Ent. Soc. (n.a.) 4 284 
(1868)". Myrmica {Biplorhaplrum) malesla F. Smith Cat. Brit. Foaa. Hym. 
34 {1S58)'<. DiplorhoptTumJugax Lucaa Ann. Soc. Ent. France (3) VI LXXXI 
(1868)". Monommum pftoTooftieMayr Verb. zool. bot.WJen 12 752 (1862)". 
Myrmica molesla F. Smith Ent. Ann. 1863 69-63>". DipUrrhoptrum moleala 
" H. G. K." [(Knagga] Science Goaaip 1865 170" ; F. Smith Ent. Mo. Mag. 
2 29 (1805)"; Shuckard Science Gossip 1866 272". Myrmica domesMoa 
L Sharp Entom. 4 232 (18G9)'= ; GiUam Entom. 5 83 (1870)". Diplorhop- 
Irum domeslicum Gaakell Ent. Mo. Mag. 13 254 (18TT)". Myrmica domettica 
B. Cooke Nat. 5 73 (1879)". Diplorhoptram domeHicum Bridgman Trans. 
Norf. Norwich Nat. Soc. 2 021 (1879)". Diplorhoptriim moleata Parfit Trana. 
Devon Assn. Sc-Art 12 517 (1880)". Monomorium phara/mie Saundera Trana, 
Ent. Soo. Lond. 1880 222" ; Bignoll Young Nat. 3 303 (1882)". ^CipUoro- 
phum domeeiicum Chappell Young Nat. 8 63 (1887)". MoiioiiwHum pharaonii 
BeUovoye Soc. Etud. Soi-Nat. Reima I 21-37 (1891)"; Dalla Torre Cat. 
Hym. 7 68 (1893)''; E. A. Butler Household Insects 67-01 (1893)'*, Dip- 
lorhoplmm domealicum Farren- White Ante' Ways 246 (1895)"'. Monomorium 
pharaonia Saunders Hym-Aoul. 41 (1896)"; Service Scott-Elliott'a Flora 
Dumfriea XV (1896)" ; Morley Entom. 31 13 (1898)3> ; Evans Ann. Soot. 
Nat. Hist. 8 117 (1899)" ; Vic. Hiat. Cumberland I 103 (1901)" ; Vic. Hist. 
Eaaex 1 99 (1903)*i ; Godfrey Ann. Soot. Nat. Hist. 12 247 (1903)" ; Vio. 
Hist. Warwick 1 74 (1904)*" ; Vic. Hist. Durham 1 96 (1906)** ; Vic. Hiat. 
Cornwall 1 182 (1906)" i Vic. Hiat. Berks 1 72 (ISOe)'" i Bingham BuU. R. 
Hot. Card. Kew (a.a.) 3 28 (1906)" ; Vic. Hist. Yorka I 217 (1907)" ; Donis- 
thorpe Trans. Leicester Lit-Phil, Soc. 12 230 (1908)**; Wheeler Ants 154'* 
573"(l011>)i Forel Int. Ent. Cong. Brux. 1910 2 33 (1911)"; Q. Wheeler 
Proc. Ent. Soc. Lond. 1911 LVI (1912)". 
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Dalla Torre" citea Myrmica molesta Say [Boston Joutd. N, H. 1 
293 (1836)] as a aynonym of Monomorium pharaonis L., but Emery 
and Wheeler both tell me that the former is a SoUttoptis and not a 
Monomorium, and I have seen specimens taken in America by 
Crawley which had been named Solenopsia molesta Say, by Forel ; 
these certainly are not M. pharaonis L. 

S Beddith yeUow, eytt black, gutter bladaak posteriorly, with only a few 
8etUUred hair* on the pedicel and ga&ter, pubescence alrrmat wanting. Head, 
tAonu; and pedicel oloeely punctured and dull ; ^tweer ahining. Lon^. 2--2-4nuii. 

Fig. 60. llonomm-ium pharaonis g. 

S A little darker in colour, with eyes eonsiderably larger than in the g. Head 
Blightly blackish. Thorax : me»onotum with a narrow blackish longitudinal 
patch not quite reaching the middle. Wings shghtly fuscous. Qatter moie 
distinctly blackish posteriorly than in the 5' Long. 4— 4-8 mm. 

^ Black, mandMea, antennae and legs yellow, Uie femora, tcape and apex 
of the funiculus fuscous. 

Eyes very large. Head, thorax and pedicel closely punctured and dull ; 
gasler shining. Wings transparent. Long. 3 nun. 

Larva ; Short and compact, broadest posteriorly, whil«. Head trans- 
parent, shining, the rest of the body rugose longitudinally, clothed with short, 
slightly curved, scattered hairs. The whole larva lool« superficially like a 
bit of broken camphor. 

Pupa : Whit«, striate transversely ; becoming yellow when mature. 

Original description of Formica •pharaonis Linnaeus [Syst. Nat. 
Ed. 10. 1 580, ap. 7 (1758)] :— 

" F. rufa, abdomine magis fusco. M. L. U. 
Habitat in^Aegypto ; minmia" 

Habitat. 

Monomorium pharaonis haa been apread by commerce nearly all 
over the world, inhabiting houaes, bakers' shops, etc., and also 
livii^ on board ships. 

British distribution : — 

Cornwall, W. : Falmouth*^. 

Devon. 8.: Exeter (Par^)^^ Plymouth (Z'ar^)'^. 

Dorset : Dorchester {Haines). 

ble <A Wight : Ventnor {F. Smith Coll.). 

HantS) S. : Wincheater (IFofe/^eM)^^; Bournemouth (Barraea). 

Sussex, E. : Brighton (Spence)^ ; Hastings (Shvckard)^^ ; St. 
Leonards {Farren-White)^^. 

Kent, E. : Folkestone {Farren-WkUe)'^ ; Hythe (Doniathorpe)**. 

Surrey : Southwark {Bostock)* ; Cryetal Palace {Rothney Coll.) ; 
EwaU (Harrison, Saunders CoU.). 
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Essex, N. : Colchester and Dovercourt*^ 

Uiddlesex : London {Boalock*, etc.). 

Berks : Beading^^. 

Suffolk, E. : Ipswich (Morky)^* ; Wheratead [MorhyY 

Norfolk, E. : Norwich {Bridgmanf ; Norfolk, W. : King's 
Lynu {Almore). 

Gloucester, W. : Stoiiehouse and Stroud (Farre.n-Whilef'' ; 
Bristol (Morict Coll.). 

Warwick : Birmingliam*^. 

Glamorgan : CardifE {Hallett). 

Lancashiie, S. : Liverpool [Boslock)^ ; Manchester {Oillam)^*; 
Stockport (Oaakdiy^^. 

York. S.E. : Hull" ; York, N.E. : Middleaborough (7. Sharpy 
York, N.W. : Leeds". 

Durham : Dipton distnct, et«,** ; Ryhope near Sunderland. 

Cmnberland ; Carlisle*". 

Dumfries : I>umfries {R. Service)^''. 

Lanark : Glasgow {J. F. X. King Coll.). 

Edinbui^h : Edinburgh (Evans)^'. 

Perth, Mid. : Crieff {Oodfrep)*- ; Rannoeh {Foxcroft, Brit. 
Coll.). 

Kincardine : Auchniblae near Fordown {Waterston), 

Donegal : Ballyahannon [Halbert). 

Wicklow : Aghadoe Church {Holiday). 

Although Monom^mum pharaonia is not a truly indigenom 
insect to Britain, still it has become firmly established, and, as has 
been seen, is widely distributed in our Islands, probably inhabiting 
most of our large towns and sea-ports. ForeP^, in a paper on the 
Geographical Distribution of Ant-s, enumerated eleven cosmo- 
politan species which have been transported everywhere by ships, 
this ant being one of them. It has evidently been breeding here 
for nearly one hundred years — probably longer — and appears to 
have been first recorded in London in 1828*". It was notified* as 
being very abundant in 1833 in the kitchen of a house in Kensington 
Gravel Rts, and Spence* pointed out in 1834, that it was so 
numerous in several houses in London and Brighton that the 
inhabitants had to quit their dweUings. At a meeting of the 
Entomological Society of London on November 7th, 1838, Bostock* 
stated that it was inhabiting the kitchen of his house in Upper 
Bedford Place, and that it extended from Gray's Inn Lane in the 
east as far as Regent Street in the west, from the commencement 
of Somers Town to the Strand, and that it occurred in Harapstead 
and Southwark ; Waterhouse remarked that it was to be found in 
Billingsgate, It has also been recorded from Portman Square in 
18521', Regent's Park district in 1853'", and Russell Square in 
1866^°. Colonel Bingham*'' gives it in his list of the ants at K< 
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Gardens, and the writer took it in the Reptile House in the 
Zoological Gardens** in 1894 — where it is etill in abimdanoe — and 
in a baker's shop in the Earl's Court Road. According to Wakefield'^ 
it occurred in thousands in an hotel at Winchester in 1846. 

It evidently originated in some tropical country, Smith*^ sug- 
gested that it came from Brazil, where it is common, and Linnaeus' 
gives its habitat as Egypt. Wheeler*" when referring to its presence 
in America points out that it does not nest out of doors except in 
southern latitudes. In our own Islands it is confined to houses, 
etc., though Morley^* actually swept a specimen from a hedge- 
bottom on July 2ud, 1897, at Wherstead, at least a mile from any 
shop or habitation. 

Its colonies are often of vast proportions. Robert Sffl'vice''' 
mentions that he was called in to see this ant at home in a house 
in Dumfries which it had overrun from cellar to attic. Its myriads 
were past comprehension and in some places it distinctly coloured 
the white wall with its hosts, and Bellevoye^* who studied its 
habits in his house at Reims computes that he capti^ed in twenty- 
four months, 1,360,000 workers, 1809 dealated females, 34 winged 
females, and 666 males I 

Smith gives August as the time for this ant to swarm^', and a 
small colony, sent to me by Bleukarn from Beckenham in August, 
1912, which was nesting in a sword case, contained one male, 
several winged and dealated females, workers and brood ; on the 
other hand, a male and winged female in Saunders' collection were 
captured by Harrison on June 26th, 1893, at Ewell. 

Believoye^^ shows, however, that the males appear rarely at the 
end of June and continue till the end of October, in which month 
they are the most abundant, disappearing in November, the 
winged females occur chiefly in September and October, and the 
dealated females all the year round, being seen more abundantly 
in the summer. 

He is of opinion that they never use their wings tor the marriage 
flight, but that copulation takes place in the nests or their galleries ; 
the fertilized females then losing their wings and joining the 
community, and the males gradually dying off. The latter are 
quicker in their movements than the females, and use their wii^ 
to assist themselves in rapidly ghding along the surface. 

This ont is very voracious, eating greedily all kinds of sweets, 
sugar, cakes, etc., it is very fond of meat and freshly killed insects 
and will also devour butter and other fata. Daniel'' utihzed their 
penchant for meat in the preparation of skeletons — removing the 
skin and moat of the flesh from the small animals he wished to 
skeletonize, he placed them where the ants could get at them, and 
thus obtained over one hundred beautiful skeletons of small 
qaadnipeds, birds, reptiles, and fishes, which he gave to the British 
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The Rev. G. Wheeler*^ stated that some freshly set butterflies 
in his possession were destroyed by this ant ; and he found that 
they only devoured those specimens which had been killed in the 
cyanide bottle, whilst others, in the same setting box, into which 
oxalic acid had been injected were left untouched. This ant has 
been said to be very destructive to the common "Bed-bug," but 
Walker found when both species occorred on board a ship in which 
he was travelling that they lived together in perfect amity^*. 

Tracks are formed from the entrances to their dwellings, which 
all the ants follow when they go abroad, passing and repassing each 
other and never deviating from the beaten rout*. If one of these 
tracks be watched, deiilat«d females will be observed at intervals 
amidst the hurrying crowds of workers, and in the course of their 
progress sometimes laying eggs, which are immediately collected 
by the workers, and occasionally one of the latter will be seen to 
carry a larva about with it on the march. Daniel", however, 
stated that the pupae were carried about by both the males (!) 
and workers. 

They must possess a very remarkable sense of smell, or some 
other faculty which enables them to discover the whereabouts of 
any comestible suitable to them : — In August, 1893, when staying 
at the Seabrook Hotel, at Hythe**, I captured workers in the 
coffee room which were brought up from the kitchens on plates, 
etc., though I had never seen any sign of them upstairs, but on 
looking in a box which contained some beetles, freshly killed and 
set, which I had placed in a drawer in a chest-of-drawers in my 
bedroom, I was surprised to find it full of these little creatures. 

Bellevoye*^ also gives several instances of this kind — on one 
occasion he had placed two recently captured spiders in a box on 
a window-sill on the second 6tage in his house and on looking at 
them next day he found the box full of these ants (the abdomens 
of both spiders had been devoured), and he added, as a rule, were 
never seen upstairs. He repeated this experiment again with the 
same result, and at another time having pinned some recently 
killed dragon-flies in a glass case which was kept upstairs and 
which had always contained some old dry specimens, the ants soon 
appeared and cleaned out the bodies of the fresh dragon-flies, 
leaving the old dry ones untouched. 

When once Monof/iorium pJiaraonis has become established 
anywhere it is almost impossible to get rid of it, since it nests in 
the foundations, in walls and under the floors in houses, and at the 
back of the ovens in bakeries, etc. Dr. Bostock" had the whole 
of his kitchen floor taken up, the grate and part of the walls and 
woodwork removed, and new tiles set in cement fixed on the 
walls and floor, and even then this pest was not eradicated. 
Wheeler*^ suggests pouring, or injecting, boiling water, benzine, 
gasoline, or preferably carbon bisulphide into the crevices which 
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the insecte inhabit. Vast numbers can he deetroy£tl hj placing 
pieces of meat, sponges soaked in sugar and water, and bon^ near 
the tracks, and when they are covered with anta, plungio^ th§ja 
into boiling water, but this only gives temporary relief, sSttfip' ae 
long as there are a number of fertile females in the nests, the aiits 
thus killed will soon be replaced. 

I have several times endeavoured to keep this species in captivity, 
introducing queens and numbers of workers into plaster nests, but 
the ant« do not appear to be able to live in close confinement, the 
workers soon dying o£E in large numbers, and the whole colony 
eventually perishing. 

SOLENOPSIS Westwood. 
[iTiaKiv, chEumel ; fl^is, face (i.e. the channel on the head)]. 
TjT)e: Atta gMninata F. (=mandibviaris West.; West., 1841). 
Solenopsia is a large genus, about half the species of which are 
proper to America, the remainder being distributed over Asia, 
Africa, and Australia. Some seven species belong to the Palae- 
arctic Region, of which only two occur in Europe. Dimorphism is 
very prevalent in the workers of the exotic species, especially the 
American, soldiers with very large heads being present ; the varia- 
tion in the workers of the Palaearctic species, however, is not 
nearly so marked. Many species are very hypogaeic in habita, 
living underground as robbers in the nests of other ants. 

^ Head somewhat square, anteriorly with a distinct channel in the middle ; 
clypeua armed with two teeth on the anterior margin, these teeth converging 
back between the base of the antennae as cartnoe ; mandiblei narrow, ter- 
minal border fumiahed with four teeth ; mamllary palpi tmd lainal palpi 
two'jointed 1 antennae ten-jointed, with a diatinot two-jointed club, the 
lost joint of which ia very long ; eyes email and Jlat. Thorax with auture 
between pronotum, and mesonotum obsolete ; autm'e between meaonotum 
and epinotum distinct and deep ; epinoium unarmed. Petiole cyUndrioal 
anteriorly, nodiform posteriorly ; poet-petiole transverse, nodiform, not so 
high as petiole ; gasler oval, with first segment longer than half the gsster ; 
sting very large. 

$ Much larger than the 5- Antetmae aa in the g, hut eleven- jointed ; eyea 
projecting, much larger than in the g ; ocelli present. Wings : fore-winga 
with a closed cubital cell, and one disooidal cell, radial cell open. 

(J Smaller than the ?, Head short ; clypeus convex ; Tnandibles narrow, 
armed with three teeth ; maxillary and laltial pi^i two-jointed ; antennae 
twelve-jointed, scape short, the first joint of the/untcuZu« swollen and globular. 
Thorax : mesonotum without Mayrion furrows ; epinotum unarmed. Wings 
as in the $. 

Orfeinal description [Westwood Ann. Mag. N. H. 6 86 (1841)] :— 
" (auk^v canalia et tt/'ii fascies, ob faoiem oonahoulatam.) 
Choracteres e paeudo-foemina deeumpti. 
Caput maximum subquadratum horizontale posticd emarginatum, supr^ 
linea media longitudinEili in duaa partes divisum anticS in medio bituber- 
culatum. Ocuh parvi lateralea ante medium margiuis looati. 
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Antennae bF^e^grafilea prope ob in foveolia duabua insertea ; 10-artioulatoo, 
artipuJis'-dilobuB apicalibus majoribuB. 

Labruirirparvum inter raandibulaa et supra oe deflesum bilobnm. 

l^datjibune magnae valde curvatae orassae apice obliquo, edentulae. 
■ 'MfXi^icii et mentum minim a fere membranooea, labium Hubductam. 
'':^i3pi maxillores et labiales biartiouJati ; grooillimi breviaBimi, ^lioe aetA 



Thorax valde angustua, prothorace mediocri ; mesothorace majori. 
Abdomen magnmn fere circulare Hubdepressum segmentia basalibuB duobus 

nodos duoH formantibiLS, segmento proxinu) mazimo. 
Pedes graeiles tibiis 4 postiois ecalcaratis, unguibtu toraorum simplioibuB." 

Solenopsis fngax Latr. 

Formica fugax Latreille Ebs. Hiat. Fourmia Fnuice 46 (1798)'. Mj/rmiea 
fiavidtda Nylander Acta. Soo. Sc. Fenn. 3 43 (1849)'. Myrmicafugacc ScJteuok 
Jahr. ver. Naturk. Naasau 8 107-110 (1862)». Afyrmica flavidi^ F. Smitb 
Proo. Ent. Soo, Lond. (n.B.) 3 24 (1854)*. DipUtrhoptrvm iugati Mayr Verii. 
zool. bot. Ver. Wien 5 450-452 (1855)'. MyrmKa fvgam F, Smith Timh. 
But. Soc. Lond. (n.a.) 3 127 (1855)'. Mi/rmica [Dipldorlutjttnuu) Jvgmc V. 
Smith Trans. Ent. Soc. Lond. (n.a.) 4 283 (1858)' : Cat. Brit. Foes. Hym, 
33 (1868)'. Diplorhoptnan fugax F. Smith Ent. Mo. Mag. 2 29 {1885)». 
SofcfiopMs/ugaKForelMitt.SchweiE. Ent. Goa. 3105-128(1869)'°: Denkachr. 
Schweiz. Gee. Naturw. 26 385" 411-412" (1874); Saunders Trans. Ent. 
Soo. Lond. 18S0 221"; Er. Andre Hym. Europe 2 388-389 (1881)"; Lub- 
bock AnU, Bees, Waepa 78 (1882)" ; Fowler Ent. Mo. Mag. 19 139 (1882)'* : 
21 37-38 (1884)" ; Waamann zusam. Neat, gemiacht. Kolon. Ameisen 18-26 
(1891)" ; Dalla Torre Cat. Hym. 7 75 (1893)'» ; RichardBon Ent. Mo. Mag. 
30 213 (1894)"; Waamanp Krit. Ver. Myr. Ter. Art. 162 (1894)" ; Farren- 
White Anta' Waya 246 (1895)"; Saunders Hym. Aoul. 41 (1898)"; Janet 
AnimauK Myr. 58-60 (1897)" ; D. Sharp Camb. NH. Inaects 2 137 (1899)" ; 
Donisthorpe Ent. B«c. 14 15 (1902)": 20 282 (1906)*': Traua. Leioestor 
Lit-Phil. Soc. 12 228 (1908)'" : Ent. Reo. 21 258 [1909]" ; Emery Deutaoh. 
Ent. Zeitaohr. 1909 30"; Donisthorpe Trans. Ent. Soo. Lend. 1910 146"; 
Wheeler Ante 427 (1910)" ; Santachi Bull. Soc. Sc. Bucareat 19 649 (1910)»»; 
Doniathorpe Ent. Rec. 26 38 (1914)'*. 



^ Seddiah yellow {the larger eiximplea being darker, ahnoH brown), the 
fiirtt aegmcTit of the gaater being usually darker, very finely pundured, smooth, 
and shining, hairy. Long. l'6-3 ram. 



Fig. 82. Antenna of Solenopsis /ugax ^. 

$ Bktek brown with the mandibles, antennae, legs, the posterior borders 
of each segment and the imderside of t)ie gaater yellovi, the viht>le body being 
shining and very hairy. Head and thorax more coaraety punctured than in 
the 5- Wings very slightly fuscoua with the veins and pteroatigma yellowiah 
brown. Long, 6-6-5 mm. 
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5 Black, shining, v/Uh the mandible*, apex oj antennae, larsi, and extremity 
oj gaaler yeUouAah ; havrt shorter at\d more ttpalanding lAan in the $. Head 
(except the clypeus) the pronolum, pt^ of the mesonotam, epinotvnt and 
peditxl finely rugose ; gatter smooth. Winga as in the 9, but more trarui- 
parent. Long. 4-4-8 mm. 

Ovum : Very email, round, white. 

Larva : Pyriform, though somewhat narrowed at the extreme base, 
covered with short oui^ed hairs. The smaller larva (^ T) are yellow, smooth 
and ahining, the larger ones (cj 9 T) are white, duller and more rugose. 

Pupa : Slightly rugose and dull, white, looking aa if they had been cut out 
of wax. Sex pupae adult colour before emergence. 

Origiiial description of Formica fugax Latreille [Ebs. Hist. 
Fourmifl France 46 (1798)] :— 

" F. fugaoe. fugax. 

O.t.p. Testa!o6e p&le. Abdomen uoir 4 aa base. M6le. Noir, un peu 
pubescent, tuisont. Antennes, geaoux des cuiasea, jambes et tarsea en grande 
partie, oboon. Ailee traneparentea. Femelte. T^te, ooroetet, noeuda, d'un 
noir rehiisant, Antennee, pattes, d'un brun olair. Anneauz de I'abdomen 
d'un brun fonc^, roussfttres ^ leur base. Alles transparentes." 

Habitat. 

Sclenopsia fugax is found in South and Central Europe, West 
and Central Asia, and in Japan ; a variety occurring near the Sea 
of Aral»». 

The British distribution is as follows : — 

DiHset : Portland (Richardson)^" ; Swanage (NeviTimn), 

ble<^ Wight: Staidown (Fowkr)^* ; Blackg&ng {Donialkorpe)*'' . 

Sent, B. : Deal {F. Smithy. 

Eraex, S. : Shoebury near Southend (F. Smith)*. 

This ant was first discovered in Britain by Frederick Smith, who 
exhibited it at a meeting of the Entomological Society of London 
on September 4th, 1854, under the name of Myrmica fiavidvla, 
stating that it was a new species, and that be bad taken it at 
Shoebury near Southend*. Subsequently he recorda that he 
discovered a colony underground on the shore below Southend in 
the autumn of 1864, and that he could always find workers by 
digging, but tbey never appeared above the surface. Male and 
female pupae were found in small chambers at the depth of about 
six inches, though he was never able to rear them* ; but he captured 
a female on the Deal sand-hills in the autumn of 1857'. 

It does not appear to have occurred again in England till Easter 
in 1882, when Fowler found a colony under a stone at Sandown in 
the Isle of Wight**, and again on April 12th, 1884, while collecting 
at the foot of the Culver Cliffs near Sandown he came across a nest 
of this ant, and writes as follows—" On pulling at a large atone to 
remove it from the side of the slope in which it waa imbedded, the 
top, which fitted very closely, came off in my hand, and between 
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it and the lower part the Solenopsis had formed its nest : owing to 
the position of the stone on a slope, the crack was in direct com- 
munication with the side of the hill in which it was imbedded, 
and here a large colony of Formica fuaca had settled behind the 
stone ; not one of the latter, apparently, could have got into the 
crack, bub the Solenopeis had, of course, easy access to the F. 
fusca."^'' 

In June, 1894, Richardson took a dozen workers at Portland 
under a stone, and he mentions that this stone was situated about 
half-way between nests of DonistAorpea nigra and D. fiava^". 

I found a colony (on May 4th, 1904), situated in the side of the 
chff at Sandown, which was not connected with any other ants' 
nest**, workers only being observed, and in August, 1908, I dis- 
covered it at Blaekgang Chine at the roots of Arenaria maritima in 
company with both D. nigra and D. fiava, though in some cases 
the Sohnopais appeared to be alone^^, and again at Saudown in 
1909 the workers were abundant with D. nigra in the sides of the 
cMs^". 

On August 10th, 1913, Crawley and I took five or six workers in 
a nest of Formica fusea v. gldtaria at '' Limpet Run " near San- 
down**, the only specimens that could be found, but on August 
26th, 1913, 1 discovered a very large colony at Blaokgang**. This 
nest was situated at the foot of the clifis in a large block of green- 
sand over two feet long by a foot broad, which, when I endeavoured 
to lift it up, split in two, the whole of the top half coming away 
bodily in my hands. The surface thus revealed was quite black 
with the great numbers of males present, and underneath them 
countless thousands of the small yellow workers occuiTed. Small 
chambers had been excavated in the sandstone which contained 
large numbers of larvae of all sizes, eggs, worker and male pupae, 
but only one female pupa was found, which was subsequently 
reared. Only two winged females were observed, and no dealated 
female could be traced, but as ForeU^ has pointed out the latter 
are very diflScult to find. There was no other ants' nest in the 
immediate vicinity, and the most careful investigation failed to 
produce any myrmecophiles or Aphidae among the Soknopsis. 

This little robber ant is subterranean in its habits — the workers, 
which are nearly blind, very seldom coming up above ground — 
and it generally lives in the neefa of other species, where it preys 
on their brood, building small chambers in or beneath their nests. 
Very fine galleries allow thom to gain access to the runs and 
dwellings of their hosts, these galleries however being far too 
narrow to permit the entrance of the latter. ForeP" has com- 
pared them to mice which live in our dwellings, and Lord Avebury^' 
has pictured the situation as follows — " Solenopsie fitgax which 
makes its chambers and galleries in the walls of the nests of larger 
species, is the bitter enemy of its hosts. The latter cannot get at ■ 
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them, because they are too large to enter the gaUerieB. The little 
Solenojma, therefore, ore quite safe, and, as it appears, make 
incursions into the nurseries of the larger ant, and carry off the 
larvae as food. It is as if we had small dwarfs, about eighteen 
inches to two feet long, harbouring in the walla of our houses, and 
every now and then carrying off some of our children into their 
horrid dens." 

The marriage flight takes place in September and October, and 
although there are a number of males and winged females in the 
Dale collection at Oxford, taken by him on August 26th and 28th, 
1895, at Portland, these were probably found in the nests, as was 
the case with my Blackgang specimens. 

Schenck' gives September 22nd and October, Mayr* states that 
large swarms of the males and females may be seen in the air on 
still warm evenings after rain in the autumn, and Forel^^ says the 
males and winged females are to be found in the nests from the 
beginning of August to September, and records marriage flights 
towards the end of the afternoon on September 5th, 16th, and 
24:th. He^" has observed the workers attending the winged forms, 
when they came out of the nest, as far as the herbage, up which 
the latter climbed preparatory to flying away, and on the same 
day he has seen couples on the ground, faUen together after the 
marriage flight ; and he found an isolated fertile female at Vaux 
on May 9th, 187P^ 

Santschi describes a curious gynandromorph taken by Montandon 
at Mangalia in Roumania in which the head and thorax is female 
and the pedicel and gaster malc'^. 

Their colonies are generaUy very populous, one described by 
Wasmann'* which he found in a nest of Formica pratensis at 
Roermond consisted of 100,000 workers and 20 queens. 

Their food consiBts of the larvae and pupae of other ants, the 
juices of insects, etc., and they appear to keep and milk root 
Apkidae, indeed Andr^'* considers this to be their principal means 
of subsistence, though Janet^* rather thinks that it consists of the 
brood of other ants. Both Forel'^ and Wasmann^* found that they 
milked a rose-coloured root Aphis, and the former^" also mentions 
a small yellow species, whilst once having thrown a large cupful of 
the cocoons of Formica prate-nsis among the herbage he observed 
a number of the workers of Sohtiopsis come out of the ground and, 
piercing the cocoons, cut up the pupae^^. Janet^^ gave every day 
to the Soleno'peis — in an artificial double nest he had under observa- 
tion of Soknojms fugax and Formica rufibarbts — ten Donisihorpea 
female cocoons, which he placed near the orifice of the nest. The 
Solenopsis did not wait long before emerging ; they climbed to the 
number of ten to thirty on to each cocoon, and riddled them with 
openings, which, uniting together, allowed them to get at the 
If it contained a pupa the legs and antennae provided 
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an easy handle to the mandibles of the Sc^tutpeia, in nK^^ase 
the rtctim was promptly gashed, sucked, and cut up into quit« 
small particles, which were hastily carried into the interior ol the 
nest. The operation is much more diflScult when the contentfl 
consist of a larva, as he then saw the SoUno-paia convey it into the 
nest and work at it for twenty-four houra, at the end of which 
time it was covered with small black contiguous spots, correspond- 
ing to the little wounds made by their mandibles, and it commenced 
to become flabby. A number of individuals were occupied in lick- 
ing the liquid which flowed from these woundB, but the larva did 
not decrease in size until after thirty-six hours, when it had been 
entirely devoured. 

Wasmann'* observed a number of Myrmica lobicomia female 
pupae which had been destroyed by Solenopsis, and in the summer 
of 1887 he found in a hillock of the " black-backed wood ant" 
(f . praleTisis) several cocoons of a " Gold Beetle " {Cetonia floricola) 
in which a multitude of this little yellow ant were busy eating the 
dead and half -rotten Cetonia pupae. 

Isolated nests appear to be far from common ; Forel*" in eight 
years, though continually finding this ant in the nests of other species 
— indeed he says it was almost impossible to find a nest of Formica 
fiisca which did not contain it — only foimd three or four such 
colonies, and suggests that then the host species had deserted the 
nest, and that it would be very difficult for the Solenopsis to follow 
it, carrying with them their large female pupae. Wasmann'* 
seldom found them alone in Holland, and then tJiey were nearly 
always near to the nest of another ant. Janet^* who studied the 
habits of Solenopsis at Beauvais, where it was abundant on a piece 
of waste ground with hardly any stones, ofticn found isolated 
colonies, but as he points out, they were never so far from the 
nests of other ants that they could not easily visit them, or be 
connected with them. 

This is a very courageous little species and will fight fiercely with 
much larger ants, as has also been recorded by Sohenck^, Mayr*, 
ForeU", Wasmann'*, and Janet^*. When a double nest has been 
disturbed the Soknopais workers fasten in numbers on to the legs 
and antennae of the host species, wounding them with their 
powerful stings. The larger ants, such as species of Formica, do 
not appear to be able to see them properly, biting at the ground 
and discharging acid without hurting them ; the smaller ones, such 
as species of Donisthorpea and Telramorium with its hard chitinous 
body, being better able to tackle this minute ant. I introduced a 
number of workers of Soknopsis fugax taken with Donisthorpea nigra 
at Sandown into a small plaster observation nest which contained 
workers of Donisthorpea flava from Portland, and they were all 
killed by the latter, there being no hiding-place for them in the 
plaster nest*'. It is evidently a much more common and widel^^ 



^oistril 



istributed species on the Continent than in England, and is found 
with many different hoeta, occurring in fact with nearly all the 
larger ants^', 

[_ MYRmCA Latreille. 



■ Tj-pe : Fonoica robra L. (Latr., 1810). 

The genus Myrmica is common to the Palaearctic and Nearctio 
Regions, and comprises robust and intelligent ants, which do not 
fear the light, nor the open air. They nest under stones, in banks 
and fallen boughs, etc., and also build earth mounds. They are 
not very quick in their movements, but are deliberate and sure, 
going out alone on foraging expeditions, also however following 
each other in files. When these ants carry their fellows, the one 
that is carried is held by the external edge of one of the mandibles 
and lies over the back of her carrier with the ventral surface upper- 
most, the legs and antennae being folded up. They eagerly attend 
plant-lice out of doors, but also keep a number of species in their 
nests, and sometimes build special earthen chambers for them ; 
the sweet excreta of these insects forming the principal part of their 
food. They are the winter hosts of beetles of the genus Atemeles, 
which they feed, obtaining also a sweet secretion from them. 

These anta possess the power of stridulating. The sound is pro- 
duced by rubbing the post-petiole against the first gastric segment, 
which is furnished with a file composed of very fine transverse 
ridges. 

The marriage flight takes place in the autumn, and it commences 
in the air, but aa soon as the couples are united they fall to the 
ground together, because the female is unable to carry the male 
when on the wing. Copulation only occupies a very short time 
and one female may be mated with three different males in as 
many minutes. Much has been written about the marriage flights 
of these species — Dalglish noticed these ants swarming and dropping 
like rain on to a greenhouse ; Crawley was on one occasion in a 
hammock in his garden reading, and thought at first it had begun 
to rain, by the pattering on the leaves of the trees, caused by 
Myrmica males and females falling down together ; Bond described 
a combat of ants which occurred near Hornaey in the summer of 
1828; this however was clearly a marriage flight of Myrmica, as 
he says that they met in mid-air and always fell to the ground in 
pairs, the one being black and the other red — the former were of 
course the males and the latter the females. 

The winged sexes sometimes occur in such numbers as to give 
the impression of a cloud of smoke in the air, and it was probably a 
swarm of these ants which caused the people of Coburg in 1866 
3 think that the tower of the church of St. Maurice was on fire. 
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Farren- White in 1876 observed a ewarm of ants near StonehooW 
riBing and falling over a small beech tree. The efEect of those in 
the air— gyrating and meeting each other in their course, as seen 
against the deep blue sky — reminded him of the little dodder, with 
its tiny clu8t«red bloHsomB and its network of ramifyii^ scarlet 
threads, over the gorse or heather at Bournemouth, He noticed 
the swarm about thirty paces off, and it began to assume the 
appearance of curling smoke ; at forty paces he could quite ima^jine 
the tree to be on fire. At fifty paces the smoke had nearly vanimied 
into thin air. He captured some and found them to be the males erf 
Myrmica Uievinodis. The males generally die shortly after the 
marriage flight, but Lord Avebury kept two males of Myrmica 
ruginodis aUve from August till the following Spring, one living till 
May, and Janet had males living from October till the following 
April. The females are capable of founding their colonies alone, a 
fact which was first demonstrated by Lord Avebury, who suc- 
ceeded in rearing a brood from eggs laid by females in captivity; 
the workers reared in this experiment remained about six weeks 
in the egg, a month in the larval state, and twonty-five to twenty- 
seven days as pupae. Janet found the times occupied for the 
development of Myrmica workers to be — eggs, twenty-two to 
twenty-four days ; larvae, thirty to seventy-one days ; and pupae 
eighteen to twenty-two days : total seventy-one to one hundred 
and seventeen days. In nature larvae are always present in the 
winter, and the brood is arranged in difierent heaps according to size, 
in observation nests the eggs and young larvae are generaOy kept 
in the dampest chambers, and the pupae in the dryer ones. 

Their colonies are of medium size, but sometimes very large and 
also quite small ones occur, the species varying in this respect. 
Many females may be present in the same nest, and this is caused 
by the re-seeking of their own colonies by females which have been 
fertilized near their own nest, an instance of Wasmann's secondary 
Pieometrose. Microgynes occur in some colonies, and they may 
also be present in company with ordinary females, intermediate 
forms not being found. The males and females are of equal size 
and are not much larger than the workers, the latter varying very 
little amongst themselves. 

In 1810 Latreille [Cons. Gen. Crust. Ins. 312 No. 445, 437 (1810)] 
cites Formica rvbra (L,) F., as the type of the genus Myrmica. 
Westwood [Mod. Class. Ins. 2 Syn. Gen. 83 (1840)], Girard [Traite 
EMm. Ent. 2 1016 (1879)], Bingham [Paun. Brit. India Hym. 2 
265 (1903)], and Wheeler [Ann. New York Acad. Sc. 21 168 (1911)] 
also all cite rvhra L. as type, and the last-named author [Ann. New 
York Acad. Sc. 23 79 (1913)] adopts Gu-ard's citation. 

Emery (Deutsch. Ent. Zeitsch. 1908 169) points out that Linne's 
words " pessime nostratum pungens " show that when he described 
his formica rtAra he evidently had before him one, or both, of t)^_ 



two forme which Nylandor lat«r described as Myrmtca ruginodia 

and la&vijUMlie, since only these two of this group can be described 
as stinging very badly. 

These ant« are the " Foutmi rouge " of Huber, and were called 
" Red Ants " by Gould and other early writers. 

We possess five forms which have been considered to be only 
subspecies by some authors, but I regard them, in company with 
Andre, Escherich, and Wheeler, etc., as good though closely allied 
.species. 

^ Bead oval, rounded posteriorly ; elyj>eiu very convex, rounded poster- 
iorly between the baaea of the antennae ; mandiblea broad, terminal border 
dentate : tnaxiUary palpi aix-jointed ; labial palpi four-joint«d ; antennae 
twelve-jointed, with a three- or four-jointed club (in the British species J, scape 
arched or bent at the haae. the three last joints of timfunictduii. taken together. 
evidently ahorter than the rest ; antennal carittae widely separated ; Jrimlal 
area depressed, triangular, pointed posteriorly : eye* well developed. Thorax 
rounded anteriorly ; suture between pronotum and mesonotuni obsolete ; 
suture between meaonotum and epinotum moderately diatinct, the thorax 
somewhat sinuate at this point ; epinotvm armed with two acute spines. 
Peiwle cylindrical onterioTly, nodiform posteriorly ; post-petiole nodiform. 
transverse ; gaater oval : sling very large. Legs : Jemora clavate, sjntT/i 
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S Characters of the ?• Wings : fore-ioingt with one cubital cell half 
divided by a transverse vein, and one discoidal cell. 

S Bead amaller in proportion than in the $ and S : dyptut, maniiibtes, 
palpi as in the ^ and $ ; antennae thirteen-jointed. scape variable in 
' h ; /uniculus with the first joint shorter than the second, and a not 
distinct four- or five-jointed olub ; eyes very hirge ; ocelli prominent. 
Thorax massive ; mesonolum prominent with diatinot Mayrian furrows ; 
epinolttm only armed with small teeth or tubercles. Wings aa in the ?. 
Ovum : White, roundish. 

Larva : Yellow, narrow anteriorly, broad posteriorly ; the sf^menla 
gradually increasing in width until quite close to the bose. The wholB body 
covered with hairs, which me much more abundant in the young larvae. 
Tho first to the si^cth abdominal segments are fumislied on the dorsum with 
a pair of long anchor-tipped hairs, which are generaQy absent in tbe full- 
grown larvae. Some of the other long hairs possess a single hook instead of 
an anchor-tip. some hairs are serrate, and some bifurcate or trifuroat«. 
Pupa : Whil^, transversely striate ; becoming yellow when mature. 
Original description [LatreiUeNouv. Diet. d'Hist. Nat. 24 178-179 
(18W)| :- 

n. Ant4>nneB ins^reea tr^a-prte du bord anterior de la tMe. 
, Antennes grosaiBsont inaensiblement vera leur extr^mitd ; premier 
iide faisant presque la inoiti^ de leur longueur, dans les femeUes et lee 
lists ; t^te ^paisse ; abdomen ovoide ou coniquo ; (palpes maxillaires da 
longueur au moina des muchoirea, senaibles de quatre & aix articles). 
A. Premier article des antennea toujoura decouvert. 
D. Un aiguillon dans les femeUes et les mulcts. 

b. Second anneau de I'abdomen en forme de nmud. s^par^ du troisieme 
■pax un profound ^tranglement ; pedicule de I'abdomen formd de deux mauds. 
' ** Mandibles triangulaires. 

. Genre Myrraice, Myrmica. 
Mea F. bosaues et mea F. piquantea. 

F. rubra \ , . „ „ I 

F. Cephases ] ^'^- 1 
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Formica rubra was tleacribed by Linnaeus [Syst- Nat. ed. 10 580 
(1758)] as followH :— 

" F. testEicea, ocuIIb pimotoque sub abdomine nigris." 

It is in the twelfth edition [Liiin. Syst. Nat. ed. 18 963 (1767)] 
that he uses the words — " peHsime nostratum pungens." 

Table of the Species. 

g and? 

1 I Scape of tuiteimae abruptly bent at base S 

Scape of antennae evenly cui'ved 4 

Scape of antennae ridged or toothed 3 

Soapo of antennae not ridged nor toothod 3 a^dcinodia Nyl. 

Bcapo of antennue with eCrong transverse ridge at bend — Ql£;incoraM Nyl. 
Scape of antennae nith more or less developed lateral tooth at bend 

4 Bcabrinadia NyL 

Bpinotal Hpinea longer than their basal width, transversely striaM 

between 2 mgiiiodia Nyi. 

Epinotal spinee not longer than their basal width, smooth between 
1 kuminodia NyL 
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than half the length of the tunioulna 

-j acabnnodis Nyl. 

" I Scape of antonnai> not leas thim half the length of the funioulus 2 

2 f Scape of antennae abruptly bent at base iobiBomit NjH. 

(1) \ Scape of antennae evenly rounded 3 

3 I Frontal area longitudinally striate avJcinodM Nyl. 

(2) i Frontal area not atriate * 

4 I Posterior tibiae with long aub-ereot haira taewnodM Nyl. 

{3) \ Posterior tibiae with short decumbent hairs ruginodia Nyl. 

Myrmica laevinodis Nyl. 

Myrmiea lafvinodit Nylander Acta. Soc. 8c. Fenn. 2 927' 943 PI. XVIH 
Pig. 4' (1846); Curtis Tcana. Linn. Soc. Lond. 21 213 (1BS4)'. MyrmUa 
longiacapua Curtis Trans. XJnn. Soc, Loud. 21213 (I8G4)*. Myrmica laevinoHa 
F. Smith Trans. But. Soc. Lond. [n.s.) 3 118 (ISSe)*. Myrmica Umgwcapa 
P. Smith Trans. Ent. Soc. Lond. (n.s.) 3 122 (1866)'. Myrmitxi laevinodie 
F. Smith Trans. Ent. Soo. Lond. (n.s.) 4 279 (1858)' : Cat. Brit, Foaa- Hynt. 
23(1858)' : Ent. Ann. 1874 147 PI. [I] Fig. 3*. Myrmica rubra race laevinodia 
Foral Denkschr. Schweiz. Ges. Naturw. 26 271" 380*' 414" (1874). Myrmica 
lacvinodia Saunders Trans. Ent. Soo. Lond. 1880 215". Myrmica iticompteia 
Provancber Nat. Canad. 12 359 (1B81)". Myrmica laevinodis Er. Andrt 
Spec. Hym. Europe 2 316 (1881)" ; Cooke Nat. Yorks 8 30 (1882)" : Wbb- 
rnann Stett Ent. ZeU^. 51 293 (1890)" : zusam. Nest, gemischt. Kolon. 
Ameiaen 9 (18B1)'« ; Dalla Torre Cat. Hym. 7 110 (1893)"; Farren-White 
Ante' Ways 240 (1896)'°. Myrmica rubra race laevinodis Saunders Hym- 
Aoul. 39 (1896)". Myrmica laevinodis D. Sharp Cambs. NH. Insect. 2 
148 (1899)*" j Escherioh Ameise 216 (1906)"; Donisthorpe Trans. Leicester 
Lit-Phil. Soo. 12 227 (1908)". Myrmica rubra levinadie Emery Doutsch. 
Ent. Zeitachr. 1908 170". Myrmica levinodis Wheeler Joum. Econom. Ent. 
1 337-339 (190S)". Myrmica rubra subsp. levinodis Wheeler Ante 566 
(1910)"; Myrmica laevinodia Wasmann Biol. Centralb. 30 454 (ISIO)""" 
Myrmica fcuiiiofiw Wheeler Joum. New York Ent, Soo. 19 163 (1911)' 
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Myrmiea latvinodie DoDisthorpe E^tom. 44 390 (191 1)'°; CrAwley and 
Donkthorpe Int. Eat. Cong. Oxford 1912 Z IS (1913)*^ ; Doniatltorpe Ent. 
Rec. 25 6-6(1913)". 

^ Reddiah ydlow, akining, loith the head and gaaler a litlU darker above, 
and the rugosity of the vihoU body lets than in any of the oPier gpeciet. Head 
distinctly striate longitudinally, the interstices very slightly punctured ; 
fronlal area smooth and shining ; antennae : scape cylindrical at the base, 
evenly and gradually curved, dub raore or leea distinctly four-jointed. Thorax : 
epinotol ajnaea not longer than their basal width, smooth and BhiniDg between. 
Petiole slightly punctured, somewhat shining ; poaC-petiole feebly wrinkled 
loagitudiiudly, wiimng. Long. 4rS-5 mm. {4-4'5 nun. lealt Ford.) 



Fig. 63, Epinotum, spines, and pedicel of Myrmiea laeviiiodia ^. 

5 Beddiah yeUow ; head above, posterior border of the pronotam, a sjmt at 
lAe artieulation of the wings, the scuteilum, ajtd often a patch on the goMr 
blackith brown. 

Other oharaotere as in the g. Long. 5'6-7 mm. (6'6-7 mm. tute Ford.) 

S Blackish brovm, mandibles, aiUennae, legs and apex of the gaeter lighter. 

Head finely striate longitudinally ; antennae with scape as long as half the 
funiculus, gradually curved near the baae ; frontal area smooth and shining, 
or slightly shagreened. Thorax smooth and shining with the exception of 
the soutellum and the epinotum anteriorly, which are finely striated. Petiole 
and posi-peliole smooth and shining. Long. &-6'S nun. 

Origitial deSGription of Myrmica laevinodis Nylander [Acta. Soo. 
Sc. Fenn. 2 927 (1846)] :— 



" Operaria : teataeeo-ferruginea spaise flavo-pilosula, capite supra, abdo- 
minia dorso in medio et macula ventrali plus minus fuacescentibus ; oapite 
el thorace longitudinaliter Btriatim ruguloeis ; metanoto spinis binis validius- 
oulis ; nodia petioli sublaevibue. 

$ Long. 11—2 lin. Sordide teetaoeo nitidiuscuta, oculia parvis prominulia 
Totundis atria. OoeUi nulli. Caput vertioe et fronte parum obscuratis, totum 
langitrorsum minus regularitet lateribusque subreticulatim striatulum ; 
line£k infra longitudinal! impreesa nigreecente ab ore ad occiput ducta ; 
olypeo supra et areft triangt^ari frontis politia ; mandibutae aubocto-denti- 
culatae, aununis apicibus quoque politis j lamina frontalis marginibus utrinque 
Bubrec^s, parum arcuatis reflexiaque. Antennae scapis ad basin arcuatim 
parum Sexis. Thorax capite angustior, inter meeothoracem et metathoracem 
parum compreaaua et in dorso depressum ; metanotum ante spinas eub- 
truuveraim rugulosum. Nodi petiolares sublaeves, nitidiusculi, sparse pilosl. 
Abdomen longitudine capitis ovatum, supra visum, parum latius, quam a 
latere visum ; dorso plus miniis infuacato interdum fere toto fuaco ; ventre 
puncto vel tnaoula minori vel majori fuaca, interdum obeoleta. 

Femirta : sordide testaoeo-femiginea sparse fiavo-pilosula ; oapite. 
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proDoto et scutello abdomineque supra e 
eapite thoraoeque longituiliiialiter 
brevibus validiuaouliB. 

9 hoag. 2J lin. Sat similis operariae, sed major, obscurior, rugosior. 
Ocelli diEtinoti. Caput fuBcum, roandibulis testaceis apiclbua an(^te politie 
fuBcis ; aateiuiis teataceiH articulorum flageUariuin suiomiB apicibus fuBcee- 
centibus. Thorax meaonoto, mesopleuria et stemo teBtaceo-EerrugineiB, 
oeteroquin ferrugtoeo-fuscescens, spinis metanoti brevibuB vulidiusculia, 
aubdentitormibuB. PedeB toti Bordida pallide-teataoei, pubeeoentes. Nodi 
obsolete ruguJoai. Abdomen thorace fere longiua Bt nonnihil latiue, magiH 
rotundatum quain in ^, supra et in medio veutria (usceacens. (Alae in noatria 
speciminibus desunt). 

Maa : nigro-fuscuH nitidua aparso flavido-piloaulua, mandibulia tarsisque 
pallide tcstaceiB ; aatennia, trocliajiteribua. tibiia et apice abdominia plua 
minua coDspicue fuaco-palleaoentibua ; alls hyEiIinia obaoletiasime cineraa- 
centi-pallesoentibus, stigroste obanlete cinerasaente. 

(J. Long. 2 lin. Fusco-niger nitidua, eapite panun opaciori. Caput obao- 
letiBsime tenuiter atriatulum vel rugulosuro, parvum. Falpi et mandibulae 
teataceae, hae rufesoentes apicibua Bubaeptem-denticulatia, Antennae 
fuaoae, flageilis saltern aordide njJeacentibuB ; Bcapua tertiam partem totiuB 
antennae fere eKcedena, longitudine prope articuloruin 7 sequentjum flagelli ; 
articuli anteonarum numero sunt 13. Oculi valde prominuti ; ooetii dis- 
tincti. Thorax altuB nitidua suturia tare omnibus orenatU ; roetathoras 
tuberculo subangulari utrinque. Alae hyalinae inprimia a stigmate versua 
baain obaoletisBime cinereo-palleecentes, nervis et stigmate dilute cineraBoenti- 
pallidia ; area anticarum unioa discoidali subreotangulari, nervo radiali 
nervum tranaverauni apicalem areae primae cubitoUa decuaaant« et vel in 
medio bujuB areae deainente vel rarius totam hauc aream percurrente ; anticae 
long, feie 2^ lin. Nodi et abdomen nitida. Pedes artioulationibua et tarsia 
totis pallide testaoeia, tibiia interdum fuBeo-paUeseentibuB, tenuiter longiusouJe 
pilosi." 

Habitat. 

Myrmica laevinodis occurs in North and Central Europe, further 
south in mountains, North Asia to East Siberia and Manchuria, 
also in Japan*', and a variety, probably introduced, is found in 
Massachusetts'". It is very widely distributed in the British Isles, 
occurring as far north as Elgin, in Scotland, whence I have alao 
records from Dumfries, A3rr, Hoddiugton, LinUthgow, Fife, Kinross, 
South, Mid, and North Perth, Eastemess, Clyde Isles, the Mid- 
Ebudes and West Ross ; in Ireland from Antrim, Down, Armagh, 
Monaghan, Donegal, Meath, Dublin, West Galway, Limerick, North 
Tipperary, South Cork, and Kerry ; and in Wales from Glamorgan, 
Pembroke, and Denbigh ; but I have no records in England for 
South Wilts, Herts, Bedford, Northampton, East Gloucester, 
Stafford, Salop, Derby, Mid-Lancashire, South-east, and Mid-west 
Yorkshire, Cumberland, and Northumberland. 

This species prefers to dwell in moist and shady places, nesting 
under stones, in decayed logs, etc., sometimes making earth 
mounds, and also inhabiting fields and cultivated land. 

M. laevitiodis — with the exception of M. ruginodis — ^is the 
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warlike of our species and frequent combats occur between different 
colonies. Forel"* describes such a combat which he witnessed in 
Switzerland between two colonies of M. latvinodis, their fury 
being so great that he was unable to separate tbem, the ants using 
their stings with great effect. 

Dr. Sharp^* states that it lives in perfect harmony with Formica 
rufa, but this would only be an accidental occurrence, just as were 
the three colonies— if yrmico laevinodis, Donistkorjtea fiava, and 
Formica rufibarbia—tound by Wasmann under the same stone in 
Dutch Limburgi*. Their colonies are often large and populous, and 
sometimes tbey found branch nests, in the same manner as do some 
species of the Genera Formica and Donisthorpea. In April, 1900, at 
Oddington, near Oxford, Crawley noticed some workers of M. 
laevinodis crossing a path in a shrubbery, carrying larvae. The 
ants were traced, and found to be conveying larvae from one nest 
in a rotten stump to another also in a stump. The first stump was 
nearly covered with moss, which would most likely account for the 
desertion. Further investigation showed that the colony, which 
was of enormous size, occupied four nests, all but one of which 
were in rotten stumps, and workers were continually crossing 
from one to another. The space occupied by the nests was roughly 
12 yds. by 6 yds. Workers from each nest were placed on the 
others, which they entered without molestation^^ . There is generally 
a number of fertile females in the same colony ; this is due as has 
been before stated to the females re-seeking their own colony after 
having been fertiHzed near their own nest (Wasmann 's Secondary 
Pleometrose'*). 

The winged forms are to be found in the nests from June to 
September, but I took four females, each with two or three wings, 
in a colony under a stone at Bletchington near Oxford on May 17th, 
1913, which had no doubt remained in the nest since the previous 



The wings often vary in this species ; Nylander* describes and 
figures the fore wing of a male in which the marginal vein entirely 
divides the cubital cell, B. S. Harwood captured a male at 
Sydmonton in which the right fore- wing is exactly as in Nylander's 
figure, and Hallett took another male at Cardiff in which both 
fore-wings differ from the typical form'*. 

Forel records the capture of some very small virgin females in 
nests at Vaux in 1868^* — these would be microgjTies, of which 
I found one in a colony which was sent to me by Hallett, taken by 
Tomlin at Mathon near West Malvern, situated in an old boot. 
In this case the female had been fertilized ; she only measures 
five mm. in length, and is smaller than her own workers. Wasmann 
has also found a number of these small females in colonies at Exaeten 
in Holland. 

Joseph Chappell captured a gynandromorphous specimen of 
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M. laevijiodis in Dimham Park, Cheahire and presented it to 
B. Cooke. 

It oombined characters of male, female, and worker, tho right side being 
entirely worker ; on the left side the head being female with an ocellua and 
antenna exliibiting the female characters ; the left aide of the thorax is that 
of the male, the meaothorax exhibiting in front a Mayrian furrow ; the 
epinotum. on the left side is destitute of a spine and the legs on the same side 
are all maJe. 

F. Smith, who recorded and figured this iiwect as a herma- 
phrodite, in 1874, stated that it waa the first instance of the kind 
observed in lUigland^. 

Waamann" records a mixed ergatandromorph with only the 
odour of the head like that of the worker, and the ocelli much 
smaller and more closely aggregated than in the male. In all other 
respects the species was a normal male. 

Wheeler"' has shown that M. taevinodis has recently been intro- 
duced into Massachusetts, and gives good reasons to show it is not 
indigenous in North America. Early in September, 1908, he found 
a large colony of this ant in the grass at the edge of the Arnold 
Arboretum, a few steps from the Bussey Institution at Forest 
Hills, Mass. The workers were attending plant-lice on a few stalks 
of Clienopodium alhwm very near their nest. Some days later he 
discovered a second colony at the edge of Franklin Park, about a 
mile from the Arboretum, and early in October he saw a third 
colony on a lawn near the post office in Jamaica Plain. He remarks 
that though by no means common it is certain that this ant has 
begun to spread over the country about Forest Hills. 

According to Forel M . taevinodis understands the cultivaticm of 
Aphidae better than all the other species of this genus", and I 
have taken the following species in its nests — Forda formicaria 
Heyd., F. furcala Theobald, Penlaphis Irivialis Pass., Tycheoides 
aetulosa Pass,, and Sckizoneura corni F. 

The undermentioned myrmecophiles have occurred with this ant 
in Britain^^ : — 

Coleoptera : AUmeles emarginatus Pk,, A. paradoxus Gr., 
Druailla canalicvlala F., Myrmedonia collaria Pk., and Stajihylinus 
stercorarius 01. 

Ichnenmonidae : Pezomackus aquiagrantnsis var. iie&sii Forst., 
and Microcryplus nigro-cinctus Gr. 

Fioctotrapidae : Oonatopus diatinctua Kieff. 

Heteroptera : Myrmedohia coleoptrata Fall. 

CoUembola : Cyphodeima { = BtcHa) albinos Nic 

Acaiina : UrojUitelta ovalvla Berl. 

CroBtacea : Platyarthrua hoffmanaeggi Brandt. 
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Uerinodii Nyl. var. nigiiiodo-laeTiiiodii Forel. 

Myrmica rahra race rugi7uKb>-Ut(.mnodif Porel Den. Sohw, Gas. NW. 26 
77-79(1874)'. Myrmicaru^tnodo-Ioevinodu Andr^Spec. Hj»n. 2 319 (1881)' { 
Fotel Ann. Soo. Ent. Belg. 30 137 (1886)*. Myrmica laevinodU Nyl. var. 
ruginodo-laevinodit'DaMa. Torre Cat. Hym. 7 111 [1S93)'. Myrmica iaevinodia 
V. la^nodi-ruginodie Eacherich Ameise 216 (1906)'. Myrmica ntgitmdu- 
leviru)di$ Emery Deutech. Ent. Zeitachr. 190S 169*. Myrmica laeoinodo- 
ruginodia DoniBthorpe Ent. Reo. 25 7 (1913)^; Hallett Cardii! Nat. 8oo. 
Tnuis. 45 2 (1913)'. Myrmica ntginodia var laevinodo-j-uginodit Donisthoipe 



ForeP pointed out in his admiraUe work on the Ants of Switzer- 
land that frequent tranaitions occur between M. laevivodie and 
M. rvginodis, in which the length of the epinotal spines, etc., is 
intermediate, and for which he proposed the name — ruginodo- 
laevinodis. It seems better, therefore, to include all such inter- 
mediate forms, whether they come nearer to laevinodia, or to 
ruginodia, under this name. 

Central Europe is given a& the habitat of this variety by Dalla 
Torre*, but it probably occurs wherever laemnodis and ruginodis ■ 
are to be found. 

Such forms certainly occur in Britain^Hallett sent me specimens 
from Glamorgan*, which had the spines shorter than in ordinary 
ruginodia, butihe space between rugose, etc.'; a similar female 
specimen was sent to me by S. 0. Taylor, who took it at Groby 
Pool, Leicestershire, in August, 1913, and Hamm has found it at 
Shotover and Beckley in Oxfordshire, winged females being taken 
in the former nest on May 5th, 1907. I have taken it in the New 
Forest and I found a colony on Lundy Island*, in which the length 
of the spines and the rugosity of the whole body is intermediate 
between laemnodis and rngivodis, the space between the spines 
being feebly striate transversely. A small dealated female taken 
in this colony only measures 5'5 mm. 

ForeP records finding a colony of M. rvginodo-laeviihodis which 
was leaving its old nest, and proceeding to a new one in the moss. 
The antfl were walking very fast, carrying their fellows and their 
brood, and he noticed that the males being carried were grasped 
by the thorax with their legs and antennae folded up, in the same 
way that the pupae are carried by the workers. 

Wallace -Kew captured two specimens of the beetle Atemelea 
emarginatus var. nigricollis Kr. in a nest of this variety situated 
under a large stone at Countisbury near Lynmouth in Devonshire 
in October, 1912". 

MsTmica mginodis Nyl. 

MyrmKH mffinodiB Nylander Acta. Sac. Sc. Fenn. 2 929 (1846).* Myrmica 
diltiia Nylander Acta. Soc. Sc, Feiui. 3 41 (1849)'. Myrmica vagana Curtis 
Trana. I^nn. Soc. Lond. 2 213 (1854)^. Myrmica ruginodia F. Smith Trans. 
Ent. Soo. Lond. (a.8.) 3 116 (1866)* : 4 279 (1858)> : Cat. Brit. Foaa. Hym. 
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20 (180S)<; Elwin Science Oossip 1671 24S-248' ; H. Uuller Befruohti. d. 
Blumsn 404 (1873)'. Myrmina rahra race ruginodia Forel Denkschr. Sohweiz. 
Gea. Naturw. 26 142' 225'" 380" (1874). Mf/rmica rtiginodia Elwin Science 
Gossip 1874 58-60"; Swinton Ent. Mo. Mag. 14 187 (1878)"; Lubbock 
Journ. Linn. Soc. Zool. 14 270 (1878)'*; Saunders Trans. Ent. Soc. LonlL 
1880 214"; Pacfitt Ent. Mo. Mag. IR 43 (1881)"; Er. Andr^ Spec. Hym. 
Europe 2 317 (1881)"; Lubljook Anw, Bees, Waaps 32 (1882)"; Parren- 
White ^ta' Waya 239 (1886)". Myrmica rubra race ru^nodit Saundera 
Hym-AcuJ, 40 (1886)>". Soienopaia Jugax Provanoher Nat. Canad. 17 22 
(1886)". Myrmica Tuginodi$ Wasmann Stett. Ent. Zeitg. 51 306 308 (1890)" : 
Kuaam Neat. u. gomiacht. Kolon. Ameisen 16-17 (1891)" ; Bignell Ent. Mo. 
Mag. 28 135 (1892)" ; Dalla Torre Cat. Hym. 7 115 (1893)"; WaBmann 
Biol. Centralb. 13 39 (18S3)" ; Morice Ent. Mo. Mag. 30 260 (1894)". 
Stenanana iveaUeoodi Mallooh Fauna, Flora, Geol, Clyde Area 219 (1901)". 
Myrmica rugim>dis Doniathorpe Trans. Leicester Lit-Phil. Soc. 12 227 
(1908)". Myrmica rubra ruginodta Emery Deutenh. Ent. Zeitechr, 1908 
171'°. Myrmica ruginodia Doniathorpe Entom. 44 390 (1911)"; Morley 
Proo. R. Iriah Acad. 31 (24) 3 (1911)'' ; Donisthorpe Ent. Heo. 25 6-8" 96" 
(1013) ; Beare Ent. Rec. 25 258 (1913)". 
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5 Reddiah yellow ; aomttimfa much darker, (fte head pedicel otid gaater 
being blacldeh brown. Very like the preceding but on the. average larger. Ike 
body being alwaya more rvgoae. 



Head a little broader than in laevinodia. Thorax : cpinolal apines lon^ 
than their basal width, tcansveraely atriato between. Petiole and poat-pettoU 
longitudinally wrinkled, the latter not, or scaroely, aiuning. Long. 4-5-6 nun. 
(5-5-6 mm. tegte Fond.) 
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inodis, somelitnes a lillie darker ; aharacterB aa in tha 0. 
Long. S-i-Q-B mm. (8-5-7 mm, tette Farel.) 

3 Very like laevinodis, a lillie larger on Ihe average ; Ihe antettnae appear 
to be a liItU longer, Ihe sculpiurc a lillie stronger, and tlic epinoial li^ralea 
more proTuninced, but laevinodia varies in these parHeulaTa. Tibiae tumiahed 
with short dECumbent hairs. Long, 6-6 mm. 

Original description of Myrmica ruginodis Nylander [Acta. Soc. 
Sc. Fenn. 2 929 (1846)] :— 

" Operaria : teBtanoo-femiginea sparse flavo-piloaula ; capite Hupra, 
abdominia dorso in medio et meLcula ventrali plus minus fuacescentibita ; 
oapite thoraceque loagitudioaliter striatim Fugulosis ; metauoto spinis binia 
validiuaciilis longia ; nodia pctioU rugoaia. 

^. Long. 2 lin. — pamm ultra. S i mini ma praecedentj, sed paulo major, 
rudioB fere rugoeo, metanoto ante spinas longitudinaliter rugoao, apinis 
longioribus et nodis longitudinaliter confuee, sed non profunde rugosia. 
Clypeiis supra sat late politua. Cetera ut in praecedente. 

Remind .' teataceo-femiginea sparae flavido-piloaula ; oapite auprti, 
abdominia dorao medio et macula ventrali plus minus fuaoesoentibua ; capit« 
thoraceque longitadinaliter striatim rugulosis ; metanati epiois longiusoulis ; 
alia hyaJinia obaoletisaimo oineraficeQti-palleaeeQtibua, stigmat« diatincto 



S Long, fere 2( lin. Similhma feminoe proeaedentia, et jam coloie et spinia 
laetothorooiB dupio longioribus distincta. Caput aupra fuseescena, olypeo 
fuaoiori, oculia atria ; infra pone oculos, mandibuHa antonnisq^ue testaoeo- 
ferragineia ; mandibulae apicibus parum fusoeacentibus. Striae clypei 
magia confuaae quam in praecedente. Thorax metanoto et pleuris obaole- 
tiBaime. scutello vero diatinctiuH fuHCesDentibua ; spinia longiosouhs. Aiae 
ut aupra ; anticae long. 2J lin. Pedes toti palllde teataceo-ferruginei. Nodi 

Mas ; nigro-fuaouB nitidua parcisaime tenuiter flavido-pilosulua ; mon- 
dibulia, articulationibua pedum et tarais teetaoeo-palleeoentibua, antennEuiixo 
flagelhs apiceque abdominis obBcure rufeacantibus. 

3 Long. 2j lin. Mari praooedentia specie! simillimua, at pauUo major, 
robustior, oapite Inprimia conapicue majori, Filarum stigmate diatinctiori 
fuaoioii, pedibus longe nudioribus. Caput nitidum subtiliter obsolete rugulo- 
BUm ; oiypeua poUtua aequalis convexiuaeulua. Aloe ut in $, antioae long. 
£J Uq. ; pedes tenuiter pubeacentes, aubnudi." 

Habitat. 

The distribution of Myrmtca ruginodis in Europe is similar to 
that of M. laevinodia, but it does not appear to range ao far east in 
Aflia^". It is very widely distributed in the British Isles, occurring 
as far as Caithness in the extreme north of Scotland, and is probably 
to be found all over the country. Morice recorded it from the 
Shetland Isles aa the only ant he could find there^', and all ants 
sent to me from the Shetlands by Waterston have proved to be the 
same ; it is also abundant on St. Kilda. 

In Wales it has been found in Glamorgan, Pembroke, Carnarvon, 
Denbigh, and Anglesey, and in Ireland in Derry, Antrim, Down, 
Armagh, Monaghau, Donegal, Louth, Dublin, Kildare, Wexford, 
Carlow, Westmeath, West Mayo, West and East Galway, North 
Tipperary, Waterford, South Cork, and Kerry ; but I have no 
lecords in England for North Somerset, South Wilts, Dorset, 
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North HantB, Herts, Cambridgeshire, Bedford, Northampton, E&at 
Gloucester, Monmouth, Hereford, Salop, Derby ; and in Scotland 
Eor Kircodbrightshire, Wigtown, Selkirk, Roxburgh, North, Perth, 
Forfar, South and North Aberdeen, BaufE, the Clyde Isles and 
South and North Ebudes, East Ross and West Sutherland. 

Myrmica ruginodis occurs in uncultivated places, nesting under 
stones, in rotten stumps, at the edges of woods and roads, etc., and 
appears to require less moisture than laeiHnodia (though Fryer sent 
specimens to me from a colony he had discovered in June, 1912, 
in Woodwalton Fen, the nest being situated in the peat), and 
according to ForeP* both these species are entirely missing in arid 
plao.=. 

Praeger found specimens of this ant in a Pufiin's nest on the 
Bills Rocks on Clare Island in June, 1910^*. 

Andr6 points out that ruginodis is often found in higher latitudes 
than laevinodie, reaching the alpine regions^^, and Forel says it 
extends to the region of the fir trees, recording it from Sieben- 
brunnen at 1460 metres, and Dischmathal at over 1600 metres'". 
Hull found colonics up to 1900 ft., at West Allendale in March, 
1912^^, Johnson up to 1500 ft., on tlare Island^^, and I have taken 
it on Snowdon. 

Occasionally its colonies are found in close proximity to other 
anta' nests — Wheeler, when in England in August, 1912, observed 
a colony close to neats of M. lae.vi7iodi3 and M. acabrinodis on the 
hill at the back of Wordsworth's cottage at Grasmere, Morley 
found it nesting under the same stone as Donisthorpea fiava at 
Killaloe in 1913, and I discovered it in company with the latter 
species in the same earth mound at Luccombe Chine in August, 
1913. 

Wasmann^* records that in July, 1886, he found colonies of 
M. ruginodis inhabiting the nest« of the wood-ants Formica 
-praiensis, and F. rufa. In the first case most of the praiensis had 
deserted their nest, but in the other it was quite different — here 
the rufa colony was a very populous one and the ruginodis, which 
consisted of a fairly strong colony with about one hundred larvae 
and pupae, had established its nest in a small hollow in the upper 
part of the former's hillock. They had probably selected Uiia 
situation to take advantage of the higher temperature they would 
obtain there to bring up their brood. At first there woiUd have 
been some fighting between the two species, but eventually, as is 
the ease with strange ants which nest under the same stone, etc., 
they would become indifferent to each other, and leave each other 
alone. 

M. ruginodis, in common with laevinodis, is a warlike ant and 
stings fiercely, and Bignell** records what he took to be an instance 
of its making war on its own species. He states that : — " BambUo^, 






near the border of Dartmoor, a few miles from Plymouth, on the 

10th inetant (April, 1892), I caught sight of Myrmica Tuginodta 
carrying aomethmg that I could not at first well define ; standing 
quietly a few moments I saw many others loaded in the same 
manner. I captured ono, and, to my surpi'ise, I found it was 
another of the same speciea it was carrying, I have no doubt a 
raid had been made on a smaller colony, and the victorious party 
were conveying them oS to strengthen their home. The prisoner 
was grasped by the throat, the abdomen turned over on the top 
of the head of the carrier." 

On this occasion, however, it is certain that the ants were only 
moving to another nest, carrying their fellows, as is their habit. 
No strange ant would allow itself to be quietly carried in this 
manner, and aa I have before shown a Myrmica always lies over 
the back of its fellow when carried, and it would have been the 
jawa that were grasped, not the throat. As an instance of tenacity 
of life in this species, a specimen of M. ruginodia may be mentioned, 
which C. Best Gardner had in his possession in 1913, which lived 
without a head for twenty-one or twenty-two days. 

Sometimes colonies of ruginodia occur in which all the individuals 
are very dark in colour — I found two such colonies on June 14th, 
1911, on the mountains at Rannoch, in which some of the workers 
were nearly black. 

It attends and keeps Aphidae, but also feeds on other insects, 
and will eat honey in captivity. H, Miiller® records the capture 
of both M. ritginodis and iae.vinodis in the flowers of Ckrysospknium 
iuid Cotnpositae, where they were no doubt seeking the nectar of 
the flowers. 

Elwin^ mentions that a colony he kept in captivity, ted on 
" blue bottles " and alao devouretl the remains of a dead sparrow. 
On September 1st, 1914, I observed an isolated' dealated female 
ruginodis at Weybridge, which was carrying a fly in its jawa. 
They also collect seeds — -when staying with Crawley in July, 1912, 
at Seat-on in Devon, he called my attention to the fact that in his 
garden the seeds of the blue cornflower {Centaurea cyanus) were 
collected by workers of M. rugijiadis and carried to their neat, 
which waa situated just near the front door, the ants bringing 
the aeeda from quite a long distance^*. They probably devour the 
elaiosome of the seeds, as Semander has shown that when it is 
removed, the seeds are not nearly so attractive to ants. 

The stridulating of ruginodia has been noticed by Swinton** 
and Wasmann"'. The former observer, having seen specimens of 
this ant attending Aphidae on thistle heads at Guildford in July, 
1877, captured some of them and covered them with an inverted 
wine-glass. He writes : — "The weather was hot and sultry, and 
tlwse Myrmicae were probably irascible ; for they had not been 
[ left to themselves, when a puny individual was observed. 
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placed head downwards, at the side, and near the inverted edge 
of the glass, rapidly vibrating its abdomen verticaDy from the 
pedicle, and simultaneouBly giving out a continuous singing sound, 
resembling in tone and intensity the sharp whining of the little 
dipteron, Syrilla pipiene." 

Waamann having put a strong section of a ruginodis colony 
into an empty glass vesael, the day being warm, the ants were 
very excited moving the gastera up and down, and he noticed 
a chirping noise, which reminded him of the sound caused by the 
Iris pod beetle, Mononychus •paeudacori. 

The winged forms are to be found, and the marriage flights 
occur, at the same times as in laevinodia. Beare records a swarm 
of this species at Nethy Bridge on August 15th, 1913, at 2.30 p.m., 
the air temperature being 76" F.'*, Evans ob&erved malea and 
femaiea floating in Loch Ghow, Kinross, on September 11th, 1909, 
a,nd on April 30th, 1912, 1 found three small females partly winged, 
under a atone, in a colony of ruginodis at Hynish in the Isle of 
Tiree'*. Wasmanii took a number of winged females in a neat of 
rugiTiodis at Vorarlberg, Feldkirch in August, 1890, which were 
smaller than the workers of the same colony^^. 

The same observer records finding a large worker with the head 
more like that of a female, the rest of the body however being 
ergatoid, in a colony at Exaeten in Holland"". 

Porel deacribea a frontal gynandromorph taken by Frey-Gesaner 
" BUT lo col du Susten,'"' the body being perfectly symmetrical. 

It ie rather a male, as the gaater has five Begmenta in addition to the 
petiole and poat-petiole and the extomal genitalia are male. The epinotum 
has only two tubercles instead of spinee, but the eyes are much amalleF than 
those of the male, and hence more Uke the female. The head is also a little 
larger than the head of a male, but both its form and colour are intermediate 
between the two sexes. Antennae thirteen- join ted as in the mate, but in 
colour and form recalling the antennae of the female. There ore also two 
distinot red bands on the anterior portion of the mesoaotum, whioh are never 
found in the male. Sculpture of head and epinotum more rugose and less 
shining than in the male". 

The first experiment, in which ants were brought up from eggs 
laid in captivity, was carried out by Lord Avebury with this species. 
He writes : — '" On August 14, 1876, I isolated two pairs of Myrmica 
ruginodis which I found flying in my garden. I placed them with 
damp earth, food, and water, and they continued perfectly healthy 
through the winter. In April one of the males died, and the second 
in the middle of May. The first eggs were laid between April 12 
and 23. They began to hatch the first week in June, and the 
firat larva turned into a chryaalis on the 27th ; a second on the 
30th ; a third on July lat, when there were also seven larvae and 
two eggs. On the 8th there was another egg. On July 8th a 
fourth larva had turned into a pupa. On July 11th I found there 
were six eggs, and on the Hth about ten. On the 15th one of theiu 
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pupae begun to turn brown, and the eggs were about 15 in number. 
On the 16th a second pupa began to turn brown. On the 21st a 
fifth larva had turned into a pupa, and there were about 20 eggs. 
On July 22 the first worker emerged, and a sixth larva had 
changed. On the 25th I observed the young worker carrying the 
larvae about when I looked into the nest ; a second worker was 
coming out. On July 28 a third worker emerged, and a fourth 
on August 5. The eggs appeared to be less numerous, and some 
had probably been devoured."^* 

On September 28th, 1912, 1 found two rugirwdis dealated females 
at Wellington College, side by side in a small hole in the ground, 
and this suggests that on occasion two females may join together in 
founding a colony. 

Elwin'* found larvae and pupae present in a colony in his 
possession after three years, there being no female present. These 
would have hatched from eggs laid by the workers ; he mentions 
that no more females were bred, but this is not surprising, since 
female ants are practically never bred in confinement. 

I have taken the following Apkidae in ruginodts nests : — Forda 
formicaria Heyd., Tycheoides selariae Pass., Brysocrypla lachuxiria 
Pass., B. ranuncvii Kalt., Schizoneura comi ¥., Tetraneura idmi 
Geoff, and Aphis ptafUaginia Schr. Parfitt recorded Hypopi (the 
yoimg of Acari) on the garters and antennae of ante of this species 
in a nest near Exeter^*, 

The following other myrmecophiles have been found with this 
ant in Britain^^ : — 

Coleoptera : Alemeles emarginalvs Pk., Druailla canalic-ulata F., 
Lamprinua sctginatus Gr., and Staphylinus slercorarivs 01. 

IchneninDnidae : Pezomachus aquisgranenaia Forst. 

Braconidae : Pachj/lomma bucmta Nees. 

Proctotrapidae ; Cerapkron myrmicarum, Kieffer. 

Dlptera : Microdon mviahilia L., larva, Apiocluieta {=:Phora) 
conformis Wood and A. femorala Wood. 

Collembola : Gyphodeirus [ = Beckia) albinos Nic., and Smyn- 
IhurustaecusTuX]. 
^- Acarina : Ladaps myrmtcophilus Eerl. 
^L 'Crustacea : Platyarthrua hoffmanseggi Brandt. 

^ My f mica roginodis Nyl. var. salcinodo-rnginodis Emery and Forel. 

Myrmica rubra race aulcinodU Nyl. (et varr., ruginodis ? et auicinodis- 
ruginodU ?) Forel Den. Schw. Ges. NW. 26 77 (1874)', MyrTnica eulcinodo- 
Tuginodia Emery and Forel Mitt. Schwek. Ent. Gessell. 5 461 (1879)'; Er. 
Aiidr6 Hym. Europe 2 319 (1881)*. Myrmica ruginodia Nyl. var. aidcinodo- 
ruginodia Dalla Torre Cat. Hym. 7 116 (1893)*. Myrmica aulciiiodis-ruginadia 
Emery Deutech. Ent, Zeitsohr. 1908 174'. 



ForeP states that certain varieties of Myrmica atUdnodie are s 
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near to M. ruginodis that it is almost certain that intermediate 
forms exist between these two races. 

I have seen workers, from a colony, diaeovered at Leith Hill by 
Arnold on April 18th, 1909, which may be said to represent this 
variety. 

In these specimens the frontal area is slightly longitudinally 
striate (which ie more pronounced in some individuals than in 
others), and the scape of the antennae is sUghtiy more bent at the 
base than in typical ruginodis, otherwise the shape, colour, and 
general appearanoe ia that of the latter, to which species they are 
most nearly related. 

Hynuica solcinodis Nyi. 

Myrmiea autevnadU Nylancler Aota. Soo. Be. Feiui. 2 934 (1846)' : 3 27 
(1849)'. MymUca perelegana Curtia Trana. Linn. Hoc. Lond. 21 214 (1854)'. 
Myrmiea sufcinodw Mayr Verh. Zool. Bot. Ver. Wien 5 409 (1866)*; F. 
Smith Tmis. Ent. Soc Lond. (n.s.) 3 119 (1866)' r 4 279 (1858)": Cat. 
Brit. Fobs. Hym. 24 (1868)'. Mj/rmica rubra race g-aldnodia Forel Denbachr. 
Sohweiz. Oea. Naturw. 26 76' 326* 381" (1874). Myrmiea autcinodU Parfitt 
Trara. Devon Assn. So-Art. 12 516 (1880)"; Saunders Trona. Ent. Soc. 
Lond. 1880 215>> ; Er. Andr^ Spec. Hj^. Z 317 (18SI)>> ; Saunders Ent. 
Mo. Mag. 22 IIQ (1886)" ; DaUa Torre Cat. Hym. 7 117 (1893)"' ; Farren- 
Wliite Ants' Waya 340 (1898)": Waamann Biol. Centraib. 15 609 (1895)»'. 
Myrmiea rubra race milcinod/ia Baundera Hym-Acul. 40 (1806)". Mynnica 
tvicinodia Johnson Irish Nat. 6 67 (1897)'-'. Myrmiea nibra raae niMnocMs 
MaUoch Fauna, Flora. Geo!. Clyde Area 2JQ (1901)"; Vic. Hiat. Berks 1 
76 (1906)*' ; Vic. Hist. Cornwall I 185 (1906)" ; Myrmiea rubra v. mlcinodig 
Saunders Ent. Mo. Mag. 42 61 (1906)". Myrmiea suleinodie Donistharpe 
Traoa. LBicestor Lit-Phil. Soo. 12 228 (1908)'*; Emery Doutaoh, Ent. 
Zeitachr. 1908 173" ; Ellia and Martineau Ent. R«c. 20 56 (1908)". Myrmiea 
Tvbra race sulcinodia Morley Irish Nat. 19 185 (1910)". Myrmiea miteinodis 
Donisthorpe Ent. Roc. 23 !I (1911)": Entom. 44 390 (1911)"; Morley 
Free. K. Irish Acad. 31 (24)3(1911)"! Orr Irish Nat. 20 76 (1911)" : Donis- 
thorpe Ent. Reo. 24 6 (1912)"; Evans Soot. Nat. 1912 107"; Doniatliorpo 
Eat. Reo. 25 42 (1913)" ; HaUett Cardiff Nat. Soc. Trans. 45 2 (1913)". 

JCohuT variabk ; nearly black lo all red, in some tpeeimena the thorax 
pedieel are pale red, the head and gaater being blaekiah brovm. In llie 
ligKler coloured individuaie the posterior part oj the head it lighter. The man- 
diblee are. aheaya of a lighter or darker yellme with the teeth fvjcoua. 




Fig. 67. Anteun* of ifyrmi 



Bead strongly striate longitudinally, nhlch together with 
ridges form a network at tha aides and baae ; elypeus rounded and 
anietmae abruptly bent near the base, with a three-)oint«d alub ; frontal 
area longitudinally striate. Thorax coarsely striate longitudinally ; epirtolat 
apines strong, fairly lung and somewhat convergent, the spaoe between 
smooth and shining. Petiole and poat-petiole coarsely rugose longitudim " 
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the former high and kngled anteriorly, the anterior surfaoe in profile forming 

an almost straight line to the jimctian with the thorax. Lony. 4-3-6 mm. 

2 Colour and charadert at in the ^, the aculpluTe being a little atronger. 

Thorax : meaonoium deeply striate longitudinally. Long. fi-S~6-8 nun. 
{6-B-7 mm. tette Ford.) 

S Blacki»h brown, thining ; mand^^es, base and apex of (A< scape and 
Juniculua of the antennae and the joinU of the legs, and gometimet the extremity 
of the gatler, yeUoviish ; tarn yellow. 

Bead longitudinally striate with a faint, smooth, central channel ; fnmtai 
area lon^tudinally atriate ; «ciipe of antennae about half the lenglji of the 
funiculuB, gradually onrved at the base ; club of antennae five-jointed, the 
first joint of which is not bo brood as the four following jointe. Thorax 
striate longitudinally, somewhat shining. Petiole finely striate ; poet-petiole 
amooUi and shining. Long. 6-0-6-6 mm. 

Oligiiutl description of Myrmka avicinodia Nylander [Acta. Soc. 
So. Fwin. 8 934 (1846)] :— 

" Operaria : aordide rubida sparse fiavo-piloeula. capite et abdomine 
fuHOo-nigresoentibns, mandibulis antenniaque pallido rufoscentibua ; capite. 
Sioraoe et petiolo longitudinahter striatim profunde eiLAratis ; antennis 
Boano ad basin parum ourvato i metanoti spinis longis. 

£. Long. oiro. 2 lin. Omnino aimilia praecedenti, tantimt pallidior, anton- 
narum Boapis et nodis alitor formatis. Area front^is obsoleta, striis percor- 
rentibus. Laminae frontalis marginibus infra parum minus dilatatis. An- 
tennae ad basin scapi parum curvatae, magia tamen quom in M. laevinodi. 
Dentes metanoti fere longioree subulati. Nudi longitudinaliter suloati, 
Bnlda mdibus sub-duodeoiin in utroque sat ordinatis (nee confusis ut in 
pra«oedeinteJ. 

Fetnina : »oi 

fusoo-nigraseen , „„^ „, 

ferrugineo-palleecentibus ; oapite, thorace et petiolo profunde longitudinaUte 
BtciBtJm exaratia ; antennis scapo ad basin parum ourvato ; metanoti 
sfMnia longie. 

$. Long. 2J Un. Similis iterum feminae praeoedentis, iisdemque notis a 
^ ab t^ ejuadem dignoscenda. Characteres capitis ut in ^. Spinae metanoti 
longae subulatae, obsolete curvabae. Nodi latertbus imprimis profunde 
longitrorsnm ordinate Boloatis. (Alae deaunt.) " 

Habitat. 

According to Professor Emery Myrmica svicitiodis occurs in 
North Europe and North Asia, direct east to Manchuria and 
Amurland ; further south it is a mountain species ; Pyrenees, 
Alps, Apeniunes, Balkans, and Caucasus'^. 

Its distribution in our Islands is as follows : — 

OwDwaU^^. 

Devon, 8. : Lustleigh Cleave and Sandy Gate, St. George's Clist 
(Por/««)". 

Dorset : Wareham (Dofe)i* ; Bloxworth {DaU)^* ; Studland 
(ZJoZe)"; Parley Heath (Date)"; Ringstead (Haines). 

Hants, S. : Bournemouth {Curtis)^ ; New Forest (Hamm)*^ ; 
Haidl, M. : Fleet (E. A. Bvihr). 

Sartey : Chobham {Saurtderay* ; Woking (Saundera^^ ; Wey- 
Inidge {DotiMtkorpe). 
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Essex, S. : Epping Forest, Chingford (E. A. Butler). 

Berks : Wellington College (BarjieB)^'. 

Worcester : Bewdley {EUis and MaHineau)^'. 

Glamorgan : Cwrt-yr-aia (Sallett)^^. 

Anglesey : Holyhead (J. C. Dah)^*. 

Yorks, Mid. W. : Sherbum {F. Smith Coll.). 

Ayr : Ii-vine Moor {Dalglisk)^". 

Edinbui^h : Eavelaw Moaa near Balerno (Evans)^^. 

Perth, Mid. : Rannoch {Danisthor-pe)^^. 

Aberdeen, S. : Braemar (Doniatkorpe)^^. 

Eastemess : Nethy Bridge {Donisthorpe)"^ ; Nairn (Yerbury)^^. 

Antrim ; Belfast Cemetery {Orr)^^. 

Armagh : Poyntzpass [Johnson)^". 

Donegal : Tory Island, Cratlay Woods, and Gleaveagh (Morhy)^''. 

Mayo, W, : Achill Sound (Johnson)^". 

The male of this elegant species was unknown to Nylander when 
ho described the worker and female in 1846^, and Smith states, in 
1855*, that it is described by himself for the first time, although he 
quotes Curtis' paper in which the latter described the male, as well 
aa the female and worker, from a colony under a stone on a heath 
near Bournemouth, under the name of Myrmica peretegans^. 

M. sulcinodia chiefly neata under stonea, its colonies being only 
of moderate size, and its habits appear to be intermediate between 
those of M. rvginodie and M. sccArinodia. 

Farron-White points out that it has been said to raise a mound 
hke the turf dwellings of Donislhorpea flava, but according to his 
experience ite nest is but very sUghtly elevated above the surface 
of the aoil'^. 

Nylander^ and Mayr* both give mountaina for its habitat ; and 
Forel* and Andr^^' affirm that it is exclusively an alpine species. 
The former observer says that it ranges to nearly as high an 
altitude as does Formica fueca, and is abundant in the highest 
parts of the Engadine, nesting under stones on high pastures up 
to the region of the fir trees*. 

On May 23rd and 25th, 1914, Dr. Chapman found workers 
attending the larvae of the " Blue Butterfly " {Polyommatus 
eroa Ochs.), at Le Lautaret at an elevation of 7000 ft. odd. 

Its habits are certainly difierent in the British Isles — it is true 
that I have found it under stones on mountains at Rannoch*^ and 
Braeroar**, though only at a moderate height, but it is more 
abundant down south, on heaths and commons, such as at Woking, 
Bournemouth, and in the New Forest. The sexes swarm in August 
and September ; Saunders records finding an isolated female, the 
only time he ever met with this sex, running on the ground at 
Chobham in August, 1885^*, and I took dealated females in sand- 
pits in the New Forest on May 21st and June 7th, 1908. I fount 
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male and female pupae in a, colony under a stone on a mountain 
at Rannoch on June 14th, 1911, and also in another situated under 
a piece of timber on the sandy bank of the Nethy, at Nethy Bridge 
on June 2l8t, 1911, which I took home with some of their workers, 
and from which the winged forms emerged in July**. 

Wasmann^' records finding, in August, 1891, in a colony of this 
species at Arlbergpass at a height of 1800 metres, an individual 
in which the shape of the thorax and size of the body was that of a 
worker, the gaster however being aa well developed as that of a 
fertilized female, and there did not appear to be any other queen, 
or female, in the nest. 

The following myrmecophiles have occurred with this species in 
Britain : — 

Coleoptera : Atemeles emarginatua Pk., and DrusiUa cawUiciiiata 
F.**. 

Cfdlembola : Cyphodeirus ( = B&ckia) aJbinoa Nic. 

Crustacea : Platyarihrus hoffmanseggi Brandt. 



Hyrmica scabrinodis Nyl. 

JIfyrmica cae«pi(um Zetterstedl Insect. Lappon. 1 450 (1838).' Mj/rmica 
acabrinodU Nytander Acta. Soo. Sc. Fenn. 2 930 (1846)* ; 1062 (1846)*. 
Myrmica rubra Curtis Trans, linn. Soc. Load. 21 213 (I8S4).* MyriMca 
teabrtTiodU F. Smith Trans. Ent. Soc. Lond. (n.H,) 3 116-116 (1855)> : 4 
278 (1B58)*: Cat. Brit. Foss. Hym. 21 (1858)'. Myrmica mftra race »ca6- 
Tinodia Forol Denksohr. Schweii. Ges. Naturw. 26 76" 225' 381" (1874). 
Myrmica acabrinodi)> Saunders Trans. Ent. Soo. Lond. 1860 216"; Er. 
Andr6 Spec. Hym. Europe 2 319 (1881)"; Lubbock Ants, Bees, Waap« 27 
(1892)"; Angus Proo. NH. Soo. Glasgow (n.s.) 1 XVIII (1884)"; Was- 
mann Stett. Ent. Zeitg. 51 298" 306'* (1890) : Tijdsh. Entom. 34 64 (1891)" ; 
Dalla Torre Cat. Hym. 7 116 (1893)" ; D. Sharp Trans. Ent. Soc. Lond. 
1893 206" ; Farren-White Ants' Ways 240 (1895)". Myrmica rubra race 
acabrinodis Saunders Hym-Aoul. 40 (1896)". Myrmica ecabrinodi« Donis- 
thorpe Ent. Rec. 14 16 (1902)". Myrmica rubra Chitty Ent. It«c. 16 206 
(1904)". Myrmica rubra scabrinodis Wheeier Bull. Amer. Mus. NH. 21 
406 (1905)'*. Myrmica aaabrinadit Escheridi Arneise. 217 (1906)"; Was- 
mann Tijdschr. Ent. 48 218-219 (1906)*'. Myrmica anabrinodis, acabrinodit 
Emery Deutsoh. Ent. Zeitsohr. 1908 176". Myrmica acabrinodia Ellis and 
Mftftineau Ent. Roo. 20 56 (1908)"; Doniathorpe Trans. Leicester Lit- 
Phil. Soc. 12 228(1908)*': Ent. Rec. 21 268 (1909)". Myrmica rubra eiihsp. 
geabrinodia Wheeler Aiitfl 606 (1010)". Myrmica scabrinodis Crawley Ent. 
Rec. 22 1S6 (1910)" ; Donisthorpe Entom. 44 390 (1911)" : Ent. Rec. 25 
3-4>* 43-44" (1913); Crawley and Donisthorpe Int. Ent. Cong. Oxford 
1912 2 18-19 (1913)". 

g Light rtddiah yellow, sometimes dark red, with the head and gaster dark 
brown above, legs and antennae lighier ; sculplure sharp and coarse. Head 
somewhat the same shape as in sulcinodis, with even longitudinal ridges 
above ; frontal area smooth and Bhining, except at the apex o£ the triangle, 
where some of the striae of the front of tiie head continue on to it ; antennae : 
scape bent at a right angle at the base, and furnished with a more or less 
developed lateral tooth at the bend ; club three-jointed. Thorax : epinottU 
spines long and strong, the space between smooth and shining, s '- 
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Aiiteuna of Myrmica Kabrinodia ^. 

$ Lighter or darker reddUh yelUne, irUh dark paUhet <m the thorax, »ome- 
limet nearly the whole of the upper gurface U dart brvien, tniih lighter mandiblei, 
antennae and legs. 

Sculpture Btronger, other characters as in the Q. Wing» fuscouB at the 
base. Long, 5-8-6-5 nun. 

^ BlackUh brovm, shining, club of antennae, lartiandapexofgaeteryellotm*k. 

Head finely longitudinally striate ; antennae : acape short, only as long 



Fig. 6f>. AtitGrnia of Myrmiea aeahrinodis j. 

as the throe first joints of the funiculus together ; club more or less foul- 
jointed. Wings as in the $. Femora thickened in the middle. Long. 4-S-fl 
mm. (5-6-6 mm. teats Forel.) 

Original description of Myrmica scabrinodis Nylander [Acta. Soc. 
Sc. Fenn. 2 930(1846)]:— 
"Ope^<ma.■ testacoo-ferruginea sparae flavo-piloBul»i oapite aupni et 
abdominis dorso medio fusceacontibus ; oapite, thorace et petiolo longi- 
tudinaliter striatim profunde rugoais ; antennarum scapo ad basin flezo, 
supra geniculo a lobo obliquo-transversim postto ; metanoti spinis longis. 

^. Long. IJ"2 tin. Simillima itenim prsecedenti, BCulptura rudlori, area 
ft'ontali obsoleta et antennarum scapo ut in diagnoal formato. Striae capitis, 
thoracis petioUquo rudes, profundiores quam in proecedentibue, piloeita* 
oorporifl forte densior et praeterea lantina frontalis aliter constnicta, infra 
nemps margine utrinque aurito-dilatato tenui, processum lamellifoTmem 
subsemirotundatum panun elevatum, radices antennarum obtegentem, 
formante. Area frontalis triangularis parva fere obaoreta. Scapus anten- 
nanam basi flexa supra lobo oblique-traneverso parvo, Bubaemirotundftto, 
ontice ooncaviusculo, apice compresso, a parte anteriori viao geniouhim 
parum acutiusculum ost«ndentie. Spinae metanoti longae. Cetera proiime 
ut in praecedente. 

Femina : testaceo-ferruginea sparse flavido-piloeula, oapite supra et 
abdominis dorso medio fuscescentibus. thorace quoque supra et mesopleuris 
cum stemo panun fuscescentibus ; capite, thorace et petiolo longitudinaiitw 
striatim profunde rugoais ; antennarum scapo ad basin genioulatim Sexo, 
geniculo Bupra angulato ; spinia metanoti longiusculia ; alia hyalinta obao- 
letissime cinereo-pallescontibus. stigmato ejusdem colons distincto. 

9. Long. 2i lio. sat aimilis operarioa suae, sed major obecurior. Cl^ut 
fuscum, infra cum genia, mandibulia et antennia ferruginoo-testaceum. AMae 
triangularia frontis vix vestigium. Scapua flexurS, basis supra angulo aubrecto, 
Bubtus arcuata (lobo distincto nullo). Spinae metanoti ut in specie praeoedente 
sed nodi petiolarea rudius sulcatim rugosi. Alae hyalinae albesoentes. anticae 
2i lin. longa«, a atigmate veraua baain obsoletissime cinereo-paUeaceiit««. 
Cetera ut in diagnosi vet in praeoedente. 
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Mas : nigro-fusoua nitidus qiefse tenuiter flavido-piloaului, mandibulamm 
apicibua et tarBiii testotwo-palleecentibuB, antenniH fuaoo-rufesceDtibus ; 

ecapo longitudiiie quintae partis totiue antennae ; pedibus longe pilosis. 

^. Long. 2^ lin. Similte man M. laevijuidif, antenniH vero longitudine 
tantum flagelli in eadem specie, Bcapo quintam Bolum efficiente partem 
totiiu antennae, pedibus longe Bavido-piloeis, Hacdibulae apioe eordide 
pallidas. AnteDoae obsoure nifescentes, longiua tenuiusque pOoeae quam 
feminae et operariae ; acapus aubcylindricua, longitudine tantum trium ortiou- 
lorum insequentium, crassitudinem articuli ultimi superana ; pedioelluB euborbi- 
culatus eraeaior quam alius septem articulorum sequentium, qui sunt longe 
verticillatim piloai ; 9, 10 et 11 suborbiculati craaaioras ; ultimua aubconicus 
longitudine fere 10 et 11 (aimul aumtorum), sed ejusdemad baain crassitudinis. 
Eat igitur flagellum ut in feminia fere hujua Qeneria formatum, at artieulia 
12. Aiae minus albescentes quam in $. Pedes longe untlique piloai, ptlis 
hie cineraaoeiitibuB in tarais fere longioribus. Anus obsolete pallescens." 



Habitat. 

Myrmica acabrinodia is found in North and Central Europe, 
Siberia, and Turkestan, and varieties*^ occur in the North and 
North-eastern States of America, in Alaska and British Columbia. 

It is widely distributed in the British Isles, having been recorded 
as far north as South Aberdeen and Westemesa in Scotland, whence 
I have records from IhiBafries, Ayr, Renfrew, Haddington, Edin- 
bui^h, Linhthgow, Fife, Kinross, Stirling, South and Mid Perth, 
Dumbarton, and the Mid EbudeB ; and in Ireland from Antrim, 
Down, Armagh, Tyrone, Donegal, Dublin, Wicklow, Wexford, 
Carlow, Westmeath, West Mayo, Eaat Galway, Waterford, South 
Cork, and Kerry. I have no records in England from South Wilts, 
Cambridge, Bedford, Hunts, East Gloncester, Monmouth, Salop, 
South-east, South-west and North-west Yorks ; and in Wales from 
Brecon, Cardigan, Montgomery, Merioneth and Flint. 

Myrmica acabrittodis nests under stones, on heaths and banks ; it 
does not readily dwell near houses, and on the whole prefers dry 
sandy places. Indeed Forel* states it does not occur in woods nor 
damp places, and never nests in tree trunks, but is to be found on 
the plains at the edges of woods and roads in dry places, exposed 
to the south, Andr6^* says it is uniformly established in dry places, 
Wasmann^' gives dry sandy soil on the borders of pine woods, etc., 
and Escherich^* dry places. 

On the other hand Bouskell sent me several colonies from 
Kerry which he had found in the bogs, being all but covered with 
water**, and I found a colony under a stone in a marsh at Studland 
and several others in clumps of very damp sphagnum in the bogs 
in the New Forest. 

It is stated not to extend to as high an altitude as lobicomia^^, 
nor to reach the region of the pines". Hull has sent me scabritKidia 
from West Allendale taken at a height of 1000 ft., and though this 
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Species may prefer the plains and dry places, it appears to be 
generally distributed in Britain. 

The colonies of this ant are not so populous as those of laevinodia, 
nor is it as warlike as that species, or ruginodis. Its sting is much 
more feeble, and though combata take place between colonies of 
the same species, the mortality is not nearly so great as in the 
battles of the two above ants. 

This Myrmica is a skilful thief, robbing other ajits of thetr 
prey, even entering their nests for this purpose, and also haunting 
the battle-fields of larger anta and devouring the dead. 

ForeP" records that he has seen single individuals enter the 
nests of Donisthorpea flava, drag out a worker of that species, kill 
it, and carry it off as a prey. He goes on to say : — " I have seen a 
scahrinodis worker pull away the dead body of an insect from a 
rufibarbis worker on the dome of the latter's neat, and in spite of 
all the efforts of the rufibarbis to retain it. She feigned death, 
then quickly carried off the prey when the rufibarbia let go, allowed 
herself to be bitten, but never lost an instant to gain the ground. 
I saw another catch a cocoon which some rufibarbis, flying before 
F. sanguinea, were carrying. In vain more than twelve rufibarbis 
workers tried to pull it away, to make her let go, to cut off her 
head ; she remained motionlesa, clinging to the cocoon with her 
mandibles. Her patience surpassed that of the rufibarbis, and she 
ended by carrying off the cocoon so boldly stolen." 

Crawley noticed at Oddington, Oxon, where a number of both 
M. scabrinodis and D. fiava colonies occurred on a lawn, that, at 
the entrances to the former's nest*, an accumulation of a yellow 
refuse appeared, which kept on increasing. On examination it 
proved to be composed of vast quantities of the heads of the 

The stealing habits of scabrinodis account for the fact that 
it is fi'equently met with near nests of flava, and in the nests of 
other ants. Gould wrote as long ago as 1747 — " Very often the 
Red Ants reside in a distinct part of the Yellow Ant-Hills " — 
F. Smith* says acabrinodis is frequently met with, occupying one 
side of the same hillock in which fiava has formed its habitation — 
Tarren-White^" records that he has foimd scabrinodis occupying 
one side of the raised mound of flava, and also sharing with this 
species the shelter of the same stone — Pryer sent me specimens of 
the Myrmica from a colony situated on the top of a large D. flava 
mound 1 ft. 4 in. high at Woodington Wood'*. I have observed 
the two species together on the followmg occasions — in the Isle of 
Wight-^, at Blackgang, July, 1894 — three colonies of scabrinodis 
under the same stones as flava at Bletchington on April 9th, 1913 
— again at Tenby on April 25th, 1913— also on Lundy on June 9th, 
1913, here the two species were quite mixed, but when the stone 
was moved they immediately attacked each other. EUis and 
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Martineaa record setdirinodis in nests of F. aanguinea at Bewdley*^, 
and I have frequently found it with the same ant at Weybridge 
and Woking. 

Crawley has found Myrmica acabriiwdis (as also if. ruginodts 
and M. laevinodta) invariably hostile to strange females'*, even 
when fertile and in cases where the colonies possessed no queens of 
their own, and strange workers were always killed. On the other 
hand I have known strai^ colonies of JU. scabrinodis to amalga- 
mate. Two colonies sent to me by Bouskell in October, 1911, from 
Miltown, CO. Kerry, were arranged in a four-chambered Janet 
nest, SO that each colony occupied two chambers at oppoait* ends, 
the passive connecting them being plugged with cotton-wool. 
One colony contained five females and workers, the other two 
females, workers and brood. On January 12th, 1912, the cotton- 
wool barrier was removed and the two neets allowed access to each 
other. No fighting was observed, but on March 2nd some females 
were dead. Later the remaining females and all the workers 
occupied the two dampest chambers in common, and the two 
colonies lived together on perfectly good terms, and in fact became 
one**. 

M. scabrinodis (and also ruginodis and laevinodis) will readily 
accept pupae of their own species from strange nests, and bring 
them to maturity, but scabrinodis, at any rate, will not rear pupae 
of the other species. 

Angus'* records specimens of scabrinodis found in the stomach 
of a green Woodpecker (Picus viridis) shot in January in North 
Wales, Wasmann found the remains of thousands of workers in the 
droppings of this bird in Holland**, and Chitty*' mentions the 
Tiger-beetle {Cidndda campestris) feeding on Myrmica rubra 
(from what he told me the species was probably scabrinodis). 

Dr. Sharp" describes the mechanism with which this species 
stridulates as follows : — 

" Myrmica »cabrinodi» (worker). England. The baae or neck, of the seg- 
ment behind the second node is quite short, and is at the aides covered with 
Bharplr raised, quite irregular, rather short, transverse hnes ; in the middle 
tineiTO IS a broad space appearing perfectly smooth and polished, but which, 
under a high power, proves to be very regularly covered with straight, very 
Gne ridges. The perfect regularity of these fine lines is highly remarkable. 
The edge, on the hind margin of the second node, by which these lines are 
scraped la excessively thin." 

The males and willed females may be found in the neata from 
June to September, and the marriage flight takes place chiefly in 
August and September. Nylander* records a marriage flight of 
this species at Borgoam in Emsalo on August 22nd, 1846 ; Forel 
on the summit of Mont-Tendre on August 30th, 1871 ; Farren- 
White*" captured a male flying over the cairn which crowns the 
head of Snowdon in August, 1879 ; Crawley and I noticed males 
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and females leaving their neat and awarmiug up the graS^tems 
on the cliffs at Sandown, Isle of Wight, on August 12th, 1913, and 
on August 14th I observed clouds of these anta flyit^ at Shanklm. 
Scott sent me males and females from a marriage flight, taken at a 
height of 1000 ft. at Landridnod Wells on September 5th, 1912, and 
Harwood winged females taken flying at Clacton-on-Seft on 
October i2th, 1912. Wasmann often found in colonies of M- 
scahrinodis at Exaeten, in Holland, single individual workers, 
nearly double the uBual size, with heads the shape of that of a 
female, though relatively the size of that of a worker, the rest of 
the body being of the usual form, and no intermediate forms were 
present^*. 

Tlie same observer records the capture of an ergatandromorph 
in a colony of this ant, also at Exaeten, in September, 1886, in 
which a number of males and winged females were present^^. 

It is an Hpproximately lateral ergatandromorph with left half of the body 
almuat entirely that of a, worker, whereas the right half ia that of a nonnal 
male. Left (worker) half of head largor than the tight, opaque, coorsel; 
and longitudinally rugose, with a targe yellowish red blotch above, sharply 
delimil^d on the right side as far as the middle of the face, extending back 
on the left to the middle of the side of the head bh far as the first third of the 
iuperior orbit, and anteriorly to the antennal ineertion, which is eacircled by 
a black ring. Mandibles, antennae and left half of clypeuB yellowish red, 
the remainder of the head black. Bight half of head amailec, more finely 
longitudinally furrowed and therefore more ehining (male). Right eye larger 
(male), left smaller (worker). Ocellus lacking in that portion of the vertex 
Goireaponding to the left aide at the head (worker). The two remaining 
ocelli are present, the median lying rather accurately on the boundary of the 
black aide of the head, but still entirely on that aide. Right mandible male in 
size, shape and number of teeth, but reddlah yellow (worker), whereas norm- 
ally the male mandibles are reddish yellow only at their tips. Left, muob 
more robust, mandible entirely worker. Antennae both alike, tliirteen- 
jointed, abnost purely male, but very short and sparsely hairy in contra- 
distinction to the long, abiuidaut pileatty of the normal male antennae in 
Myrmica »ca6rinorfi». They are also lighter in colour, being almost uniformly 
reddish yellow as in the worker. 

Dollman picked up a dead ergatandronu>rph on a path on the 
downs at Ditchling*" in September, 1909, which he kindly presented 
to me, and which I have described aa follows*' ;— 

" ApproKunately lateral ergatandromorph, right half of body almost 
entirely that of a Ij, the left being that of a normal S (the left half being 
biaokish and the right reddish yellow). Right half of head mgoaely striate, 
larger than left, eye smaller ; right antennae yellow, club three- jointed ; 
aoape with strong lateral tooth at the bend j right halt of thorax yellow ; 
epinotum with a strong spine ; right half of petiole and post-petiole yellow, 
rugose and punctured ; right half of gaster hght fusouus-yellow ; legs on 
right side yellow, typical g. Lett side of head blackish, punctured, not 
n^osely striate ; eye larger j median and left ocelli present ; antenna 
fuBcouB with four-jointed club ; left lialf of thorax blackish ; epinotum not 
armed with a spine ; petiole and post-petiole fuscous- black, smooth i the 
greater part of the left haJf of the gaater has been eaten away, but what re- 
mains ia of a darker fuscous cololu- than the right. Legs on left side fusoous, 
typical 3 J wings typical $." ^^^ 



HYRHICA. lU 

In this specimen the scape of the left antenna (male) is longer 

than in typical aoArinodis male, and the tooth on the right antenna 
(worker) is large, it therefore comes near to the var. aabvleti 
Meinert. 

Wheeler** records the capture of three pterergates in a small 
colony of a form of Myrmica scabrifiodis at Bronxville, New York, 
on Septem.ber 5th, 1904. This colony comprised about 150 workers 
and a dealated female of rather small size. Three of these workers 
bear vestiges of anterior wings but are in every other respect 
perfectly normal individuals. In the structure of the thorax, 
there is not the slightest approach to the female type. Each of 
the three specimens represents a di£Eerent condition in the develop- 
ment of the wings. In one the wing vestiges are nearly 17 mm. 
long, spatulate in outline and very slender at their bases where 
they are furnished with small but distinct t«gulae. The appendages 
are yellowish brown, translucent and covered with minute hairs 
like those on the normal wings of females, but without any traces 
of venation. In another worker the wings are barely 4 mm. in 
length and are merely little opaque pads or sacs, without even a 
trace of hairs on their surfaces, although they have minute tegulae 
at their bases. In the third specimen the wings are even more 
vestigial, the right being represented by a small nodular appendage 
and its t«gula, the left by a minute papilla. Keys found in a colony 
of scabrinodis at Yelverton, in August, 1913, in which a typical 
dealated female and males were present, a worker which is a httle 
larger than the other workers from the same nest, measuring 5 mm. 
in length (the latter being from 4'5 to 4*8 mm. long) the head is 
rounder and more the shape of a female, and the thorax a bttle 
higher, but otherwise that of a normal worker. Two manut« 
ohitinous nodules are present on each side of the mesothorax 
anteriorly. 

In July, 1913, 1 found a form of acabrinodia at Rannoch, in two 
nests of Formica rufa v. alj>ina, inhabiting part of the latter's 
hillocks, but only workers and larvae were found. The scape of 
the antennae exhibits a slight transverse ridge (more developed in 
some specimens) reaching across from the lateral tooth, and 
forming a small point, or angle, opposite to the same. These 
specimens probably come near the variety flcoirinodo-foWcomia 
Forel, their colour however being that of normal acabrinodia. 

I have taken the Aphids — Forda formicaria Heyden, F. mridana 
Buckton, Schizonevra corni F., Trama troglodytea Heyden, T. 
radicia Kalt., Bryaocryfla laducaria Pass., B. ranunculi Kalt., 
and Teiraneura vimi Gieofi., in acabrinodia nests. 

The undermentioned myrmecophiles have occurred with this 
species in Britain'* : — 

Coleoptera : AtemelM emarginattia Pk., JHyrmedonia limbala 
Pk., Druailla ianalicidata F., Homalota analis Gr., Stafhylinue 
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alercorariua 01., Othiua myrmecopMlus Kies., and Balrisodes venustus 
Reich. 

Formicidae : Myrmecina graminicola Lafcr. 

Iclmeiiinonidae : Pezomach'm aquisgranensis Forst. 

Braconidae : Pachylomma buccata Neea. S 

Proctotrnpidae : Exallonyx fumipennia var. donisthorpei Kief, fl 

Coccidac : Orlheziola vejdovs/cyi Sulc. 

Collembola : Cyphodeirua ( = Beckia) albinos Nic. 

Araneina : Myrmarachiie formicariua De G., and PhruroHlkus 
minimus C. K. 

Acaiina : Laelaps myrmophilus Mich., L. vacuus Mich., and L. 
acutus Mich, 

Crustacea : Platyarfhrvs hofmanseggi Brandt. 



Myrmica scabrinodis Nyl. var. sabnleti Meinert. 

Myrmica sabulcti Meinort Kong, Danake. Vidensk. Selsk. Skrift. 5 327 
(1861)', Myrmica lobicomie Nyl. var. sabuIetiEi. AndrS Hyra. Europe 2 318 
(1881)*. Myrmica scabrinodis, gcabriTiodia Nyl. vor. salndeti Emery Deutach. 
Eat. ZeitBohr. 1908 176'. Myrmica icabrinodiji aabuteti Bondroit Ann. Soc. 
But. Belg. 53 496 (1909)*. Myrmica rubra subsp. scabrinodis Nyl. var. 
sabtdeli Wheeler Ante 666 (1010)'. Myrmica sabulcti Donisthorpe Ent. Rec. 
24 300 (1912)'. Myrmica scabrinodis Nyl. var. sabukti Doniathorpe Ent. 
Reo. 25 45-46' 62" 207* (1913). 



Antenna af Myrmia 



In this variety the worker and female possesB a much more 
developed lateral tooth to the scape of the antennae than in 
scabrinodia proper, and the longitudinal keel on its upper side is 
very distinct. The male is to be known by the longer scape, which 
is as long as the first five joints of the funiculus taken together. 



Tig. 71. Antenna of ilyrmiea scabrinodis v. sabuUti 3, 



In my experience whenever these males with long scapes 
found, the females and workers in that colony always exhibit the 
large development of the lateral tooth, etc., and aabvieti no doubt 
represents the extreme form of development of acahriiwdie in this 



I 



direction. 



nGooglc^^f 



Origjnal descrbttioii of Myrmica aabviai Meinert [Kong. Daoiske. 
Vidensk. Selsk. Shrift. 6 327 (1861)] :— 

" DronniDg : Ubekjeiidt. 

Arbeider : Bedguul ; Bogkroppena Overside markere. AntennemeH 
Skaft baiet i en naestea ret Vinkel, Koden med en TEind og pan Oversiden med 
en bei, akarp LaengdekJBl. Fandefligene abore, ereformige. Pondeegnen heelt 
eller tildeela rynket. Hovedets Sidor med unregolmaessig Seulptur, Midten, 
Thorax Dg Stilkeng Knuder, de aidste staerkt, laengderynkede. L. 2J"'. 

Han : Sort ; Antenneme for sterte Delen, Bagkroppens Spidse, Benenee 
Leddemode og Foddeme gule. Anteonemea Skaft en tredie Deet af Svebens 
Laengde, det sidste Led laengere end de to foregaaende tilsammen, ofte 
beiet eller deelt i Midten. Antenneme naeeten negne ; Benene med lange 
skrsat stillede, tildeels naeaten lodrette Berster. Stilkens ferste Knude 
staerkt laengderynket. Vingeme graabnine til over Midten. L. 2)— 2{"'." 

The following ia a translation of Meinert's Danish description : — 

S : Unknown. 

!^ : Reddish yellow ; gastor darker above. Antennal acape beat almost 
at right anglee, baae with a tooth, and on the upper aide with a, high aharp 
k>ngitudinal keel. Frontal flaps large, ear-shaped. Frontal portion wholly 
or partly wrinkled. Sides of head irregularly, thorax and nodes of pedicel 
distuiotiy wrinkled longitudinally. Long. 2J hn. 

^ : Black ; ajitennoe for the greater part, apex of gaater, joints of legs 
and feet yellow. Antennal scape a third of the length of the funioulos, the 
last joint longer than the two preceding onea together, often bent or divided 
in the middle. Antennae almost bare ; legs witli long, obUque, aub-ereet 
hairs. Fiist node of pedicel wrinkled longitudinally. Wings greyish brown 
to beyond middle. Long. 2^-21 Un. 

Habitat. 

According to Emery* this variety extends further south, in the 
Palaearctic Region, than the type, and Wheeler* records it from the 
northern states of North America. 

In Britain it has occurred in : — 

Cwnwall, E. : Whitsand Bay (Keys). 

Devon, S. : Plymouth district (Keys) ; Seaton (Donisthorpe)'' ; 
Devon, N. : Lundy Island (Doniathorpe)^ . 

ble ol Wight : The LandsKp near Shanklin (Donisthorpe,). 

^UltS, S. : New Forest [DonistliOTfey . 

Sntrey : Box Hill {Donisthorpey . 

Herts: Hitchin (/)Mrrani). 

Berkshire : Boar's Hill {Hamm). 

Oxford : Shotover {Hamm)^ ; Wolvercote (CoUim). 

Glamo^an : Cwrt-yr-ala (Hallett). 

Pembroke: Tenby [Donisiborjie) ; St. David's {Alien). 
Delamere (ArruM), 
Loch-an-Eilean (Rothney). 

The habits of sabukti are similar to those of scabrinodis. I found 
a colony occupying the same momid as Donisthorfea flava in the 
Isle of Wight in August, 1913, and have taken the males and 
winged females in the nests in July, August, and September. 
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The following myrmecopfailea have been captured with JH. 
sabvleli in Britain : — 

Coleoptera : Atemtlea emarginatus Pk., and Lamprinus sagiiwlus 
Gr. 

Lepidoptera : Dr. Chapman has taken the larva of the "Blue 
Butterfly " (Ltjcatrui arion L.) in the nest of this variety in North 
Devon, and haa demonstrated that it devours the ants' larvae, 

Collembola : Cyphodeirua ( = Bec4io) albinos Nic. 

Araneina : Harpactea hombergi Sep. ifl 

Crustacea ; Platyarihrus hoffmanatggi Brandt, H 

Hyrmica lobicomis Nyl. 

MymUca lobicamig Nylander Acta. Soc 8e. Fbiui. Z 932' ll)62' (1846) : 
3 31 (1819)3; sohenck Jokr. Vor. Naturk. Nnsaau 8 82 (1852)*. Myrmica 
deTUicomU Curtia Trane. Lion. Soc. Lond. 21 215 (1854)' ; F. Smith TranB. 
Ent. Soc. Loud, (n.a.) 3 120 (1855)'. Myrmiaa lobicomia F. Smith Cat. Brit. 
Fobs. Hym. 25 (1858)' : Trans. Ent. Soc. Lond. (n.s.) 4 279 (1868)' : Eot. 
Ann. I860 92' j Meinert Kong. Danske. Vidensk. Selsk. Skrift. 5 327 (1861)'" ; 
F. Smtth Ent. Mo. Mag. 2 29 (1805)" : Ent. Ami. 1866 128" ; Bold Ent. 
Mo. Mag. 2 234 (1966)"; F. Smith Entom. 3 197 (1866)"; Ent. Ann. 
1868 94". Myrmica rubra race lobicomis Forel Denkachr. Sohweiz. Gea. 
NatmT*. 26 77-79" 228" 403" (1874). Myrmica lobicornia B. Cooke Nat. 5 
73 (1879)"; Saunders Trans. Ent. Soc. Lond. 1880 216"; Er. Andr6 Spec. 
Hym. Europe 2 318 (1881)". Myrmica nodtatmit Chappell Young Nat. 7 58 
(1886)". Myrmica lobicomie Bridgman Trans. Norf, Norwich Nat. 8oe. 
4394(1886)": 690(1889)"; Dalla Torre Cat. Hym. 7 111 (1893)" ; Farwn- 
White Ants' Waj^ 241 (1895)". Myrmica rubra race lobicomia Freke Irish 
Nat. 5 40 (1896)" ; Sauiidera Hym-Aoul. 40 (1896)" ; Moriay Hym. Sufiolk 
1 2 (1899)" ; Vic. Hist. Cumberland 1 103 (1901)" ; Vic. mat. Essex 1 102 
(1903)" ; Vio. Hist. Devon 1 188 (ie06)'». Myrmica lobicomia Esohorich 
217 (1906)": Donisthorpe Trans. Leicester Lit-Phil. Sao. 12 228 (1908)". 
Myrmica ecabrinodis lobKomig Emery Deutaoh. Ent. Zeitschr. 1908 179", 
Myrmica lobtcomia Nyl. var. arduennae Bondroit Ann. Soc. Ent. Belg. 55 
12 (1911)'*. Myrmica lobicomie Donisthorpe Ent. R«j. 23 11 (1911)": 
Entom. 44 390 (1911)": Ent. Rec. 24 5 (1912)"; Evans Soot. Nat. 1912 
108"; Haliatt Trans. Cardiff. Nat. Soo. 45 2 (1913)"; Donisthorpe Ent. 
Bm. 2S 48-47 (1913)". 

5 Lighter or darker brovm-red, bead and gaetcr, and s 
body blackish brown ; antfnnae, and legs lighter. 




.■ frontal area more or less longitudinally striate, sometimes aliining 
and only shagreened ; antennae with scape sharply bent at the baae. and 
furnished above at tlie bend with a strong transverae ridge, which, when seen 
in profile, has the appearance of a spine ; club of antennae tbree-jointa ' 



antennae three- jointe^^^K 

„.„.,Coo|j^| 



Thiyrax : epinotdl gpinea variable in length, the apooe between sometimea 
smooth and Bhining, eometunes Bomewhat striate transversely. Long, 

4-5 mm. {3-5-5 mm. teste Forel.) 

The striation and reticulation of the head, and the rugosity of 
the thorax and pedicel ia variable, often in individuals from the 
same colony ; the denticomis Curtis, and the var. arduennax 
Bondroit appear to be founded on euch varieties. 

2 Head and gasUr blackieh brxnm, thorax and pedicel red, vHlh tome black 
patches on the former ; often the vihoU body is blackith brou/n ; antennae and 
lege lighter. 

Other oharactera aa in the J. Lo?tg, 6-5-5 mm. (6-6} mm. teste Forel.) 

(J Blackiah brown, akining ; mandiblet, club and bate oj scape oj antennae, 
lar»i, femora and tibiae al bate and apex, and extremity of gatter yeUowith. 



Fig, 73. Antenna of Myrmica tobieomis ^. 

Head finely atriate, with distinct frontal channel ; frontal area finely striate 
longitudinally, or simply shagreened ; antennae with scape abruptly bent at 
the base, about half the length of the funicul us ; funiculua short, with a 
four-jointed club. Thorax striat* ; space between epinotal tuberclei smooth 
and shining. Petiole finely striate ; post-petiate smooth and shining. Long. 
&-S-6 mm. (5-6 mm. teste Forel.) 

Original description of Myrmica lobicornia Nylander. $ $ [Acta 
Soc. Sc. Fenn. 2 932-934 (1846)] ;— 

" Operaria : obscure rubida sparse fiavido-pilosula, capite et abdomine 
fuBoo-nigrescentibuB, mandibulis antennisque rufescentibus ; capite, thorace 
et petiolo longitudinaliter striatim proFiinde rugosis ; antennarum scapo ad 
basin ourvato, supra lobo transversim posito j metanoti apinis longis. 

5. Long. lJ-2 lin. Similis praecedenti, at minus forte robusta, colore 
jam et ecapi formatione alia distincta. Mandibulae pallide ferrugineae apice 
summo fuscesoente. Area frontalis conspicua. Lamina frontalis ut in 
praeoedente. marginibus infra utrinque dilatatis parum reflexis. Antennae 
obscuriuB, quam mandibulae, rufae ; scapus lobo compresso antice parum 
concaviusculo, formae laminae subsemirotundatae, transversim supra 
fiexuram prope basin posito. (Eat hie iobus pauUo major, compressior, neque 
oblique positus, sicut in praecodonto). Caput lateribus reticulatim rugosum. 
Thorax et petiolus loiigitudinaliter crasse scabri. sordide fuscescenti-rubidi ; 
nodi souiptura rugosa crasaa inaequali longitudinali. Pedes sordide ferru- 
gineo-pallescentes. Abdomen apice obsolete pallescens. 

Femina : fusca sparse fiavido-pilosula ; mandibulis apice, antennis et 
pedibus pallide rufeecentibus ; capite, thorace et petiolo longitudinaliter 
' ' '' a profunde rugosis ; antennarum scapo ad basin ourvato, supra lobo 
rsim posito ; metanoti spinis longiusculis ; alls hyalinis nervis et 
e dilute cinereo-paUescentibua. 

"S. Long. 2J lin. Similis quoque feminae praecedentis. Bed colore et soapo 
aliter formato mox distincta. Mandibulae apicibus late pallide- rufescentibus. 
Area triangularis, lamina frontalis et scapus antennarum ut in V. Thorax 
fuscus, pronoto antice inaequaliter crasse nigoso. ceteroquin longitudinaliter 
crasse striatus, infra et apice obsolete rubido-rufescens. Nodi fusci infra 
rubido-ruteecentes, crasse nublongitudinaUter rugosi. Alae ut in pcaecedente. 
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Bed fere adhuc obsoletius colore Dinereo-pallescentB dilutiaaiino tinctae i 
sntioae long. 2J tin. Pedes iiitidi ferrugineo-pBllesceiit^B longe flavo pubes- 
centes. Abdoinen apice obscure fusoo-rufeacente." 

The cj of Myrmica loMwrnis was described by Nylander [Acta. 
Soc. Sc. Fenn. S 31 (1849)] as foUowa :— 

" Mas : nigro-fuBcus nitidua ptkrce tenuiter flavido-piloBulus, mandlbulis, 
an tennis et pedibuB testoceo-pallescentibus, scapiB, femoiibua tibiisque 
obscuratia ; fronts, plouris et nodo piimo petioli longitudinaJiter atriatulis ; 
saapis baai curvatla longitudlne tertia« partis totiua enteimae ; alia hyalinia 
obBoletiasime cinereo-palleacentibus ; pedibua pubeecentibua ; oorpore fere 
5 iTiillimctra longo. 

CharacteribuB illia ab aflinibus cognitis atatim diaoemenduB, M. laEvinodi 
S paulo mmor. Caput Bubtilisaiine in fronte loogitudinaliter et alibi granula- 
tim rugosom i antennae 1 3-artioulatae eparse breviter piloaolae, paululum 
longiorea quom apud M. mahnnodem <J (multoque nudioree), scapua pallide 
fttsoescenB basi subajigulatim (fere ut in M. tulcinodi ^] curvatua. longitudine 
articulorum 6 sequentium ; articuli 3-6 aequalea parvi, 7-8 Bensini majoceB ; 
flagelluin et n-pax Booipi pallida testacea. Thorax meso-, metapleuris. acutoUo 
et ntetanoto longitudiiialiter atriatia ; metathorax poatioe proceaeu obtuse- 
angulato vel subdeutiformi utrinque, apatio excavato laevi nitido. A1q« ut 
in M. Bcabrinodi, fere pallitliorea, anticoe i\ nullim. longae. Fodea pubes- 
aentes olivEiceo-pallidi. articulationibua tarsisque t«ataceo-pallidia. Nodua 
petioli anterior longitudinaliter porum atriatulua posterior loevis. Abdomen 
saepe apioe et marginibuB segmentorum paulo pellesoentibUB." 

Habitat. 

Myrmica labicornis occurs in Nortli Europe ; further eoath 
mountain species (Alps, Apennines) ; eastwards to Central Asia'^jj 

The British distribution is as follows 

Devon : ( Vic. Hist. Devon)^". 

Somerset, 8. : Exmoor {Farren-Wkite}^'^ ; Somerset, N. : Lei^' 
(Smalkombe). 

Hants, S.: New Forest (ZJonistAorpe)'*. 

Sussex, E, : Seaford (Rye)^^. 

Kent, E. : Dover {F. Smithy-^ ; Whitstabie {Donisthorpe)^^ . 

Sorrey : Shirley (Rothnty)'^ ; Wimbledon Oommon**, Wey- 
bridge*', and Richmond Park^* {Donistltorpe) ; Chobham** and 
Woking (Saufiders)'''^. 

Essex : ( Vic. Hiat. Essex)^^ ; Essex, S. : Chingford and Loughton 
{E.A.Bulkr). 

Beiksbiie : Bagley Wood (flamm). 

Oxfoidsbiie : Oxford and Shotover Mill (Hamvi) ; Wolvercot©a 
(Collins). 

Pakefield" and Lowestoft^^ (F. Smith) 



I 



Suflolk, E. : 

(Morley)'^^. 
Norfolk, E. : 
Glamorgan : 
Carnarvon : 

While)-". 



Mousehold {Thouless)^^. 

Pontneathvaughan (Halhtt)' 

Aber Waterfall, and Brendon Common [Ft 



Penb^h : Llangollen (CAopye/i)**. 



i) ; WolvercotOi^^l 
milh) ; Foxhallj^l 

nmon (.Farret^^H 
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Leicestershire : Groby Pool {S. 0. Taylor). 

Cheshire : Bowdon (B. Cooke)^". 

Durham : South Shields (Bold)^^. 

Northumberland, S. : Whitley and Blyth {Bold)^^. 

Cmnbeiland : near Carlisle {Vic. Htat. Cumberland)^"; Saddle- 
back {Britten). 

Haddii^ton : North Berwick {Evans)*". 

Edinburgh : near Inveresk {Evans)*". 

File and Kinzoss : N. Queensferry {Domatkorpe)^* ; Kinghom**, 
St. David's, and Isle of May {Evaiis). 

Ferlh, S. : Callander (.Bmrw)" ; Perth, Mid. : Rannoch (Do/e)". 

Easterness : Nethy Bridge {Donisthorpe). 

Ebades,Mid. : Isle ot Mull {Ihrnathorpe)"*. 

Sotbaland, E. : Golapie {Yerbury). 

Armiwh : Armagh {Johnson)^''. 

This species was first discovered in Britain by Curtis, who 
captured males and workers in Scotland in 1825^, and subsequently 
Dale found a female and workers at Rannoch^*. F. Smith described 
Dale's female in 1855*, but curiously enough when he recorded (in 
1860) females taken by himself on the cliffs at Pakefield he stated 
that it was the first time the female had been found in this coimtry*. 

M. lobicornis Uves in small communities, nesting chiefly in sandy 
places, under stones, in banks, et«. It is the least warlike of our 
species, possessing a feeble sting, and its habits are somewhat 
similar to those of M. scabrinodia. It prefers to dwell in dry 
places, but I once found it, on September 14th, 1911, on the Isle of 
Mull in wet sphagnum in a bog^'. According to Forel'^, Andr6^', 
and Escherich^^ this Myrmica is chiefly a mountain species, and 
the first of these myrmecologists records it on high pastures in the 
region of the fir trees, rarely occurring in the plains, or as a sub- 
alpine species, and states that the alpine forms are smaller and 
darker. 

In Scotland I have found it near the Forth Bridge in the Low- 
lands, and on the shores of Loch Rannoch and at Nethy Bridge 
in the Highlands, but never actually on the mountains, and of 
course in the south of EnglEind it occurs on heaths and plains, such 
as in the New Forest and at Weybridge, etc. Bold when recording 
it for Northumberland and Durham, speaks of it as a littoral species, 
hving on sand-banks**. 

M. lobicomia, like M. scabrinodia, is sometimes found in, and 
near, the nests of other ants — Rothney took a female and many 
workers in nests of Formica sanguinea at Shirley*^, Hallett recent 
its capture near a nest of F. rufa in Glamoigan*^, and I found two 
colonies of this ant, at Weybridge on July 22nd, 1911, both situated 
beneath a nest of 1*. sangfMi'nfia''. 

According to Schenck the marriage flights take place from the 
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end of July to the end of September ; he first captured a winged 
female on July 28th, and at the beginning of October he found meJee 
and winged females in some numbers in the herbage*. Forel 
witnessed a manif^ flight oq the Bumm.it of Mont Tendre on 
July 30th, 1871 ^*, Nylander captured a winged female at Helaingfors 
in August, 1846', and I have found males and winged females in the 
nests in July, and August, and on July 21st and September 22nd, 
1913, I observed isolated dealated females crawling about on paths 
at Weybridge. On August 13th, 1914, 1 found a large colony in a 
bank in the last mentioned locality which contained a number of 
workers, three willed females, and between twenty-five and thirty 
queens. 

Meinert described a mixed hxintal gynandromorph, in which the 
head is female in size, the thorax and external genitalia, aa well as 
the colour and sculpture of the body being male. The wings are 
intermediate between those of the two sexes'". 

Bugnion captured a male and female of a small Myrmiea in a 
nest of M. lobicomie at Anzeindaz, at a height of 2000 metres in 
the Swiss Alps, which were fiist recorded by Forel as a very curious 
small form of the latter. He remarks however that had they not 
been taken in company with the males, females, and workers of 
lobicornia, he would have considered them to belong to another 
species^*. He subsequently described them as a new species under 
the name JHyrmica myrmicoxena [Verhandl. 66 Versamm. D. 
Naturf. Arzte Wien 143 (1894)]. This ant is probably a workerless 
parasite, or perhaps a guest-species, living in the neste of JIf. 
lobicornia. 

I have taken the Bracon Pachylomma bvcaUa Nees, and the 
Dipteron Psevdacteon formicarum Verrall, hovering over workers 
of lobicomie at Weybridge**, and the Collemboia Cyphodeinu 
a&inoa Nic, in the nests. 

STENASmiA Westwood. 

[oTrci!, nftTTOW ; diiiia, connecticm {i.e. the petiole)]. 

Type : Stenamma westwoodi (Steph.) West. ; West., 1840. 

The genus Stenamma is common to the Palaearctic Region 
proper, and the Nearctic Region. Its origin is probably not boreal ; 
it is not found in India, but occurs in Africa. The species are 
predaoeous, they prefer damp places, and are generally found 
singly. We only possess one species in Britain — iS. weatwoodi 
West. 

^ Head long oval, longer than broEid ; dypeua fumiahed with two fine 
longitudinal carinae, the space between which being somewhat hollowed 
out ; frontal carinae short, divergent ; frontal area deeply impressed, longer 
than broad ; nuxndibles large, terminal border furnished with eight or nine 
teeth, which are shorter and blunter posteriorly ; maxiUary palpt four- 
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jointad ; liMal palpi three- jointed ; antennae twelve -jointed, the finit joint 
of the/miicuiiM is long, thoae iramecliBtflly following being short ond trans- 
verse, the last joint is about equal in leogth to the three preceding taken 
together, and with them forms a not very distinot olub ; eyet small, point- 
like. Thorax with shouldeni rounded ; the division between the pronotum 
and nwsonotum is obliterated, that between the mesonotum and epinotoiu 
being distinctly marked ; npinotum armed with two sharply pointed triangular 
teeth. Petiole with a long shaft anteriorly, nodiform posteriorly ; pogt- 
petioie nodiform ; gaoler oval, with very long firet eegraent. 

$ Very Uke the ^, a littlo larger ; ryea Ta^;or ; oceUt present. Thorax 
short and not high. Fore-vAngs with one cubital cell, and one discoidal cell. 

i Head longer than brood ; maTfUbles broader wiUi four to five teeth on 
the terminal border, or narrower with only throe teeth ; antennae thirteen- 
jointed, scape as long as the three following joints taken together, /unKMUu 
with a not very diBtinot four-joint«d club, the last joint of which ie a little 
longer than the two preceding taken together ; ej/o large, Bituatod anteriorly. 
Thorax not very iiigh ; meaoiuitum with Mayrian furrows ; epinolian with 
two teeth. Ptdicel aa in the ;j. Winga as in the $. 

Original description [Wentwood Intro. Mod. Class. Insect. 2 

Synop. 83 (1840)] :— 

" Btenamma Wentw. N.G. 02 Steph. Cat. 1 sp. N. Q. WeMwoodii Steph. 
B Basal joint of antennae long ; abdominal pedunole 2-jointed, first joint 
^H long, icnotted ; max. palpi 4-jointied, labial 3-jointed ; mandiblea broad, 
^B oblique, 5-dentate. My Hg. 8S 11." 

Stenamma westwoodi West. 

Stenamma westwoodii (Stephens) Westwood Introd, mod. Class. Insect. 
2 226 Synopsis 83 (1840) ,?'. Myrmica [ippula Nylander Acta. Soc. Sc. 
Fenii. 3 41 (1849) 5'. Myrmica dtbilU FOrster Hym. Stud, 1 52 (1850) S'. 
Myrmica minkii FOrater Hym. Stud. I 63 (1850) 5*. Formica gratainicola 
F. Smith Proc. Ent. Soc. Lond. (n.s.) I 82 (1861) ?'. Mynnica laeuiugcuto 
Schenck Jahr. Ver. Naturk. Nassau 8 132 (1852) i^'. Myrmica graminicota 
Curtis Trans. Linn. Soc. Lond. 21 216 (1854) ^'. Slenamma weaiwoodii Curtis 
Trons. Linn. Soo. Lond. 21 217 (18B4) J'. MyrmiiM graminicola P. Smith 
Trans. Ent. Soo. Lond. (n.s.) 3 128 (1856) S 9'. Stenamma viestwoadii F. 
Smith Trans. Ent. Soc. Lond. (n.s.) 3 134 (1865)5'" ; Westwood (Proc, Ent. 
Soo. Lond.) Zool. 13 4747 (1855) J": Proo. Ent. Soc. Lond. (n.s.) 3 92 
(1855) J". Myrmica minU Mayr Verh. Zool. Bot. Ver. Wien 5 415 (1855) 
5 2". Formicoxetiiu nitidtdtu Mayr Verh. Zool. Bot. Ver. Wien S 418 (1856) 
iJ'*. Myrmica {Teiramorivm) lippula Nylander Ann. 8c. Nat. /ool. (4) S 
88 (1856) 5"- Myrmico {Stenamma) nitidula Nylander Ann. Sc. Nat. Zool. 
(4) 5 94 (1856) (J". Myrmica lippula F. Smith Proo. Ent. Soc. Lond. (n.s.) 
4 88 (1867)": Ent. Ann. 1858 39". Myrmica (Telramarium) lippvJa F. 
Smith Cat. Brit. Fobs. Hym. 28 (1858) 5 ?". Myrmica (Sionamtiw) viett- 
waadii F. Smith Cat. Brit. Foss. Hym. 32 (1858) iJ". Myrmica {Tctramorium) 
HppuiaF. SmithTraoB. Ent. 8oo. Lond. (n.s.)4 279-280(1858)5 5". Myrmica 
{Stenamma) uieetwoodii F. Smith Trans. Ent. Soo. Lond. (n.s.) 4 281 (1868) 
3". Myrmica UppulaP. Smith Proc. Ent. Soo, Lond. (n.s.) 4 1867 89 (1868)"; 
Ent. Ann. I860 92 ". Myrmica nitidula Meinert Kong. Danske. Yidensk. 
Selsk. Skrift. 5 328 (1881) ,J". Myrmica lippula F. Smith Ent. Ann. 1861 
42". ? Teiramorium lippalum Mayr. Europ. Formicid. 61-02 (1861) 5 £"■ 
Aiemorhoptrum Uppulum Mayr. Europ. Formicid. 76 (1881)". Myrmica 
lippula F. Smith Ent. Ann. 1863 59" : 1864 111 (J". Tetramorium lippula F. 
Smith Ent. Ann. 1864 112" : Ent. Mo. Mag. 2 29 (1865)". Asemorhoptrum 
Uppulum V. Hagens Verh. Nat. Ver, Prouaa. Rhcini. 24 00 (1887)" : Berlin 
"at, Zeitschr. II 102 (1867)'* i 12 268 (1868)*' ; Forel Donkschr. Schweiz. 
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Gob. Naturw. 26 80 (1874) g 2". Stentwima vieaivioodi Forel I 
Schweiz. Gea. Naturw. 26 82 (1874) ij". Stenomma vieMooodJi Capron 
Entom. 11 274 (187S)''. Stenamma mealwoodi Saunders Trans. Ent. Soc. 
Lond. 1880 216 5". Aaemorhoptrum Up^nda Saunders Trans. Ent. Soe. 
Lood. 1880 217 3 ? J". Tetramoriutn ivpjnila Parfltt Trans. Devon Aean. 
So-Art 12 616 (1880)*'. Stenanana weslwoodi Br. Andrfi Spec. Hym. Europe 
2 312 (1881) 5 S J"- Tetramorium Kppuia Bridgman Trans. Norf. Norwich 
Nat. Soc. 3 36T (I882)*>. Stenamma laevimcula Stolpe Entom. Tidskr. 3 143 
(1882)5 9". S(enammo lOTstuJoodt Saunders Ent. Mo. Mag. 20 16, 19 (1883)". 
TetraTnoHutn Itpjutla Capron Ent. Mo. Mag. 2Z 264 (1886)*". SlenamTna 
teettwoodi Fnsby Bnt. Mo. Mag. 26 82 (1890)*' j Wasmann TijdBhr. Entom. 
34 62 (1891)*< : zuaam. Nest. u. gemischt. Kolon. Ameisen 256 (1891)". 
Stenamma weetwoodii Rothney Ent. Mo. Mag. 27 79 (1891)". Slenamma 
vxetjeoixU Perkins Ent. Mo. Mag. 27 123 (1891)". Stenamma vietlvioodii 
Fryer Entom. 25 60 (1892)" ; DaUa Torre Cat. Hym. 7 121 (1893)". Sten- 
amma westwoodi Waamann Krit. ver. Myr. u. Ter. Art. 162 (1894)". Tetra- 
morium lippulvm Farren-White Ants' Ways 243 (1895) ^ 9". Stenamma 
weatieoodii Farren-Whita Ante' Ways 246 (1895) 3". Stenamma viestinoodi 
Tuck Ent. Mo. Mag. 32 155 (1896)"; Saunders Hym. Aoal. 35 (1896)"; 
Morloy Entom. 31 13 (1898)": Hym, Suflolk 2 2 (1899)". Stenamma weal- 
V!oodit Vic. Hist. Worcester 1 86 (1901)". Stenamma teestwoodi Doniethorpe 
Ent. Rao. 14 16 (1902)"; Ghitty Ent. Mo. Mag. 39 284 (1903)"; Vio. 
Hist. Cornwall I 182 (1906)"; Escherieh Ameise 215 (1906)"; SeharH 
Europ. AnimalH 70 (1907)" ; Vic. Hist. Kent 1 116 (1908)" ; Emery Deutsoh, 
Ent. Zoitschr. 1908 306" ; Donisthorpe Trans. Leicester Lit-Phil. Soc. 
12 226(1908)""; Ent. Rec. 21 258 (1909)'° : Entom. 44 390 (1911)" ; Emery 
Rev. Suisse Zool. 21 582 (1913)". 




Fig. 74. Htad of Stenamma iceslwoodi ^. 
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2 LiylU^T or darker reddish ydlow, antennae, lege and gaater beneath, lighter, 
tometimca the head., thorax, attd pedicel above, and the disc of the gaaler are 
broumish ; head altd thoraa linth short, pedicel and gaater with longer, scattered 
pale hairs. Head with front longitudinally striate, the rest distinctly reti- 
culate ; elypeua in centre, and frontal area amooth and shining. Thorax 
strongly rugose ; epinotum posteriorly smooth and shining. Pedicel finely 
wrinkled longitudinally ; gasleT smooth and shining. Long, 3'6-4 nun. 
(3-3-7 mm. teste Emery.) 



Fig. 75. Stenamma leeslicoodi ^, 
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$ Lighter or iarker reddish brown, variable an in the ^. Oharaetera a» in 

tht §. The red'euJolion o/ Ihe htad ia not nearly so marked in, some apedttKne. 
Wings dirty palo yellow, with light brown pterostigma and nerves. Long. 
4-3-1-8 mm. (4-1-6 mm. teste Emery ; 6 mm. test« AndrS.) 

[J Blcv^eiah brcrain, mandibles, antennae and legs brownish yellovf. apex of 
aniennae, tarsi, and artictUalioJis of IAb joints of the legs lighter. Bead longi- 
todinaily atriate, duit ; frontal area amootli and somewhat shining. Thorax 
a little lees strongly striate, and a little more shining than head ; epinolttm 
with aides finely striate, shining above and posteriorly. Petiole and poet- 
petiole above, and gaater smooth and shining. Winys an in thi) ?. Long. 
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Habitat. 

Stenamma westvxtodi occurs in South and Central Europe ; a 
variety has been deacribetl from Italy, and a Bubspeciee from 
Turkestan. Scharff writeB*'— " It has been found in the south- 
weat of Ireland and in the south of England ; nowhere else in the 
British Isles." As we shall see, however, it occurs as far north as 
the Midlands and Norfolk (Malloch'a record of its capture by Taylor 
in the Clyde Area was in error, since as pointed out by Evans 
[Glasgow Nat. 4 21 (191 1)] it really refers to Myrmica rugivodts) :— 

Cornwall, W. : The Lizard {H. C. Champion) ; Truro** ; Corn- 
wall, E. : Mount Edgoumbe (/toie)'*. 

Devon, S. : Plymouth [Reading)^'' ; Bickleigh (BigntU)'-^ ; 
Dartmouth (Perkiiis)^^ ; Labrador Shaldon (Hothney)^^ ; Beaton 
(/tofe)" ; Devon, N. ; Ilfracombe (Saundera)^^ ; Clovelly (Dak)^* ; 
Lynton {FaTTtn-Wkite)^^. 

Somerset, N. : Weston-super-Mare (Donisthorpe)^^. 

Wats, S. : Dmtoii near Wilton {Cvrlisy. 

Dorset : Godmanstone {Dale)'-^ ; Corte Castle {F. Smith)^" ; 
Studland {Donisthorpe)"^. 

Isle cd Wight: Blaokgang Chine (Curtis)* ; Freshwater (Bate)" ; 
Parkhurst Forest {DomMhorpey. 

Hants, S. : Portsmouth (Heading, Brit. Mus. Coll.); New Forest 
(D. Shar'p, Cwmb. Mm. Coll.). 

Soases, E. : Ditchiing (Doniathorpe)^'*. 

Kent, E. : Maidstone (Friaby)*'' ; Doddington (CMUy)*^ ; Deal 
(itefe)s»; Kent,W. : Tunbridge Wells (Caie)*" ; Charlton (farren- 
WMte)^^ ; Darenth Wood (Doniathorpe)'"'. 

Sniiey : Lambeth'* and Vauxhall* (Wing) ; Richmond Park'", 
Box TTill and Oxshott*^ (Donislharpe) ; Esher (Arnold) ; Woking 
and Chobham*" (Saunders) ; Shiere (Capron)^^ ; Weybridge 
(F. Smith)''. 

Essex, S, : Walthamstow, Chingford and Epping Forest (E. A. 
Butler). 

Herts : Letchworth (E. A. Butler). 

Middlesex : Paddingtou* and Highgate^* (F. Smith) ; Enfield 
I {Pool and Doniaihorpe)^^ . 
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Berkshire : Tubney {Doni^thorpe)"'. 
Buckinghamshire : Bourne End (Beat Oardner). 
Soffollt, E. ; Bentley Wooda (Morleyy^ ; Baniby Broad {B^ 
well); Suflolk, W. : Toatock (Tiici)"". 

Norfolk, E. ; Near Norwich (Brid^man)*'. 
Northampton : Helpston Heath (Morlep). 
Worcester : Hallow*'. 
Warwickshire : Warwick (Fryer)^^. 
Leicestershire : Ayleston (8. 0. Taylor). 
Kerry : Kenmare Bay (Halbert)^". 

The greatest confusion formerly existed in the synonymy of this 
apecies, as it* male was incorrectly treated a« that of Formicoxenus 
nitidulua, and it was not until Er. Andr^*^ first pointed out the 
error, in 1881, that the matter was finally cleared up. 

Stenamma wtatwoodi is a rare species of obscure habits ; accord- 
ing to Andre*^ it occurs in shady places in woods and forests, 
nesting tn the earth imder moss and dead leaves, the nest being 
difficult to detect, and Mayr*' states its habits are similar to those 
of LRftoihorax, Nylander'^ records it in moss in the Fqrest of 
Fontainebleau, von Hagens^* in all the woods at Cleve, single 
workers being found in moss and under leaves, and Wasmann** 
took it occasionally under leaves in Ihitch Limburg. 

Forel'*mention8 that Emery discovered it at Prillynear Lausanne, 
and that they both took a number of workers at roots under dry 
loaves on the borders of a stream in a wood there in September, 
1873, but no neat was found. I also captured a number of workers, 
in moss, in company with Myrmiea ruginodis, on April 30th, 1905, 
at Ditchling in Sussex, hut could not trace their neat. 

Tuck records a specimen in a nest of Bombus terreslria^'' found at 
Tostock'", and Farren-White the capture of a worker with a dead 
companion in its mandibles in the Valley of Rooks at Lynton^^. 

Von Hagens^* once found an independent colony at Elberfeld, 
consisting of a dejilated fenmle and workers, and Wasmann another, 
situated under a stone in a wood at Lfiacher See (Rheinischen 
Vordereifel) in August 1889, some eighty workers and twelve 
males being present, no female however being found** '" 

This Stenamma has been frequently taken with other ants ; 
Hagens speaks of it as presumably a guest-ant, the worl 
occurring preferably in, or near, other ant«' colonies", and Eschei 
aa commonly in the neighbourhood of other ants' nesta**. 

Andre considers its occurrence in such situations as only 
dental**, and Waamann is of the opinion that it is not a myrmt 
philous species''* ; nevertheless the records with other ants appear' 
to me to be too numerous to be treated as of purely accidental 
occurrence. F. Smith records its capture amongst a colony of 
Jormica/iwca, by Reading in July, 1867, near Plymouth'* — twioei] 
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a nest of JJoni^korpea juliginoaa by himself in 18S9** — by Edwin 

Shepherd with the same ant in 1860^*, and he points out that 

E. W. Janson had taken it previously, also with the same Donie- 
thorpea—'m 1863 he writes — " This minute ant appears to be a con- 
stant resident in the nests of other species, at leaat in this country ; 
whether it is found invariably in such situations throughout Europe, 
I am not prepared to say, but I have never found it separated from 
other anta. Mr. Janson and also Mr. Shepherd, find it in nests of 
Formica fuliginosa. I have also myself found it in company with 
the same species, but sparingly. In May last it occurred in aome 
numbers in anta' nesta near Highgate, but I have only been 
sueceesful in taking workers ; the only examples I have ever 
obtained of the other sexes are two females ; one was taken on the 
wing in October, and the other on a Christmas Day, some years 
ago. I am inchned to believe that M. Upfvia never oonstrncta its 
own nest, but resides constantly with species of Formiddae."^* 
In 1863 he found this species in some abundance in and in the 
vicinity of a nest of Formica rit/a'^. Von Hagens records workers 
at Cleve, chiefly with Doniathorpea fuliginosa, singly with Formica 
auTiguinea and D. brunnea^*. Parfitt found a worker in a neat of 

F. Tufa in Devonshire*^ ; Farren-White took it at Charlton in 
company with D. umbrata^^, and Saunders near a nest of F. rufa 
and another of D. fuliginosa under dead leaves at Chobham in 
May, 1893" ^s. 

Wasmann records it for Dutch Limburg in the neighbourhood 
of nests of D. umhrata, D. brunnea, and M. ruginodie**. 

Myown captures of this species in other ants' nests are as follows : — 
Seven specimens at different times in a nest of D. fuliginosa at 
Oxshott**— singly in a nest of F. rufa in Parkhurst Forest^" 
(April 26th, 1909), and D. fuliginosa at Darenth Wood" {June 5th, 
1909) — a worker in a nest of D. mixta at Box Hill on May 23rd, 
i913 — and five workers with D. fidiginoaa at Weybridge (September 
7th and 12th, 1914). No winged forms however appear to have 
been found with other ants, as was also pointed out by von 



The winged forms occur late in the year, and the marriage flight 
takes place in September and October. 

Curtis captured a male at Blackgang Chine in the middle of 
October, 1829®, Wing a female flying at VauxhaJl on December 9th, 
1850^, and F. Smith two winged females at Paddington in September 
1854^, and whilst sketching the ruins of Corfe Castle a male alighted 
on his sketch book^", on October 6th, 1863. 

Von Hagens records a marriage flight at Elberfeld on October 
15th, 1864^*. Capron found a male at Shore on October 16th, 
1878^*, Frisby took two winged females at rest on the inside of a 
half-opened window at Maidstone at the end of August or begin- 
ning of September, 1887*', and Saunders records the capture by 
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himself of a male at Dfracombe in September, and a number of 
specimens, taken by Dale in various localities, all winged and 
occurring in October^*. I captured a winged female by evening 
sweeping on October 3rd, 1005, at Tubney, males and winged 
females, at Enfield with Pool, in October, 190G, and an isolated 
dealated female on the sand-hills at Studland on September 3rd, 
1905. 

Emery records two specimens in which the ■wings are abnormal— 
in the one, a female, in both fore-wings a nerve incompletely 
separates the cubital cell, a« in Myrtnica ; in the other, a male, the 
right fore-wing possesses a second cubital cell, small and detached 
from the radial celF*. 

Perkhifl records and describes a curious specimen of Slenamma 
u>6stwoodi which he picked up while walking between Dartmouth 
and Stoke Fleming in October, 1890. It is an approximately 
lateral ergatandromorph, the left side being worker, the right side 
male, and the gaster apparently worker. He described it as 
follows** : — 

" Left Half. HboiI red, witli darker cloud reaching from vertex to eye. 
Mandible very large with 7 teeth. Antennae 12-jointed, teetoceous, with 
pale hairs ; first joint of flagellum longer than next two together ; these and 
the following joints much wider than long ; apical joint very large and stout, 
as long OS two preceding ; Ecape very long and bent, as long as niajiy joints 
of fiagelliim. Eye smaU. Mesothorax red. Second node of petiole lighter. 
Abdomen from middle line testaceoufl-brown. Legs shorter and thicker. 

" Right Half. Head dark brown. Mandible small (the ant being carded 
I cannot olearly make out the form of the right mandible). Antennae 13- 
jointed. dark, thin, with pale haira ; lat joint of flagellum stouter than next, 
but sub-equal to it ; the foUowing jotnta all much longer than wide ; apical 
joint ne long as on left side, but not nearly so stout ; scape short and straight, 
only about as long aa two joints of flagelluDi, and per tie barely half the length 
of that of left side. Eye larger ; more than twice the size of the other, and 
much nearer to the base of antenna. Mesothorox dark, laterally witli two 
rough projections, apparently tegvlae. Second node of petiole darker. Abdo- 
men from middle line dark brown. Legs longer and thinner. 

" The form of the abdomon, so far as I can make out in this specimen 
(set on card) is that of the ^, The shape of the meeothonuc is unHymmetrical 
bilaterally. Length about 3 mm." 

This specimen is now in the Cambridge Museum. 

LEFTOTHORAX Mayr. ^^ 

(Xcirr^!, slender ; Di^fxif, thorax.) ^^^H 

Type : Leptothotax clypeatas Mayr (Emery, 1912). 
This is a large, widely disti'ibuted, homogeneous genus, its 
species being closely related to each other, and often only separated 
by somewhat trivial characters. It occurs in Europe, India, Japan, 
.Airica, North America, etc., and comprises very agile, robust, and 
hard ants, which however are of a timid and adaptable tempera- 
ment, and not at all warlike in nature. Their habits are singularly, « 
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diverse, and they live in small communities nesting under stones, 
in the ground, under bark, in moss, in hollow twigs, in rotten 
branches, in galls and fallen nuts, in the borings of other insects, 
and between the laminae of stones, etc. 

The queens are very little larger than the workers, at least in 
the large species, and theii' habits are very similar, both the winged 
and dealated females carrying about the larvae and pupae m their 
mandibles. 

There is generally more than one fertile female in the same 
colony, and sometimes the virgin females remove their own wings 
without leaving the nest. The marriage flight is similar to that of 
the genus Myrmica, but too few males and females occur to enable 
it to be called a swarm. 

A number of intermediate forms between the females and 
workers frequently occur, and both microgyuea and ergatoid 
females are often present in the same colony with typical females. 

When one of the workers is carried by another, it is seized by 
the mandibles and swimg over the back of the carrier, with the 
dorsal surface uppermost. 

These anta do not keep ApMdae in their nests, nor do they 
appear to seek them on plants, but they lick the leaves of trees 
aud plants on which honey-dew has fallen. 

Many species have a tendency to enter into more or less close 
symbiotic relations with other anta. 

This is the only genus in which the ants are furnished with blunt 
hairs, which have been called " clubbed hairs,"' but which in any 
case are never pointed. 

Wheeler designated Formica acervorvm FabricJus aa the type of 
the genus Leptothorax [Ann. New York Acad. Sci. 21 166 (1911)], 
but Emery [Ann. Soc. Ent, Belg. 56 271 (1912)] selects L. dypeatua 
Mayr, both because it was the first species described by Mayr, and 
because L. acervorum Nylander baa already been made the type of 
the subgenus Mychotkorax by Ruzsky. 

5 Head oblong, rounded poateriorly j clypeua triangular, concave or 
convex, tranavetBe anteriorly ; Jrontat carinae short, almost atrajght ; frontal 
area somewhat impresaed, not clearly defined ; mandibles bro^, terminal 
margin armed with four or five teeth ; maxillaTy paljH live-jointed ; labial 
palpi three-jointed ; antennae eleven-, or twelve-jointed, first joint, and last 
three joints of /Kjitcuius longer than broad, the latter forming a distinct olub 
about as long as the rest of the funiculus, its last joint being equal in length 
to or a little longer than the two preoeding taken together. Thorax long and 
narrow ; pranolum rounded anteriorly ; suture between pronotum and meao- 
notum wanting, between meeonotum and epinotura marked, or wanting ; 
epinotum armed with two teeth, or spines. Petiole cylindrical anteriorly, 
nodtfoim posteriorly ; post-petiole nodiform ; gaster oblong oval ; sling 
large. 

The body is furnished with short, scattered, blunt hairs. 

9 Very like the S ; gaeier longer oval. Wings very pale ; fore-wings with 
one cubital coll, and one discoidal cell. 

J Head triangular ; mandibles narrow, flat, unarmed, or furnished with 
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four or five teeth t antennae twelve-, or tliirteeii-joLDted ; mMonoJUm \<.. _ 
more or leas distinct Mayrian furrows ; epittoitim armed, with two tuboroles. 
Wing6 aa in the ?. 

Ovum : White, round oval. 

Larva : Whitiab yellow, ahghtly pyriform, but the posterior aegmQiite not 
much wider than the anterior ones, clothed with longer and shorter haira 
which are more abundant on the younger larvae. Tho firat to the aixth 
abdominal segments fumiBhoJ with a pair of long anchor-tipped haira, on 
the dorsal surface. 

Pupa : Yellow, wax-like, colour of adult when mature. 

Original description [Mayr Verb. Zool. Bot, Ver. Wien 5 431 
(1855) J :— 

" Leptoihorax Mayr n.g. 

\cirro< schlank, d<ipa^ Bruat. 

Arbailsr. Dor feingorunaelto Kopf ist ianger als breit und broiter als der 
Thorax. Die Oberkiefer sind breit und gez&hnt. Die Unterkiefertaater sind 
funfgUedrig, deren letztee GUed ist das lELngste von alien. Die Lippentaster 
Bind dreigliedrig. Die Oberlippe iat in der Mitte dea Vorderrandea achwach 
atuinpwinklig auagerandet. Der ClypeuH iat sehr wenig gew6lbt oder vome 
oonoav, bei einer Art uiideutlich gezBJint. Die FQhIer sind eilf- bis zwOlf- 
gUedrig. Die Punctaugen sind wohl meiat vorlianden, aber oft gehr ondeut- 
hoh, ebenso daa Stimfeld. Die Netzaugen Bind nicht klein. Der fein gerun- 
selte imd sohlanke Thorax is vorue am breitesten und veraoluualert sich 
ttUmahlig naoh hinten, er ist oben zwischen dera Meso- und Metanotum nioht 
eingeachnfirt, sondem bloes mit einer Fnrche veisehen. Das Metanotum 
trilgt zwei horizontal nach hinten oder schief nach hinten und aufwilrte 
gM-ichteta Domen. Daa erste Glied dea Stielohens ist vome kurz atielfOrmig, 
hinten knotenfdrmig ; daa zweite Glied iat knotenfOrmig unten nicht bedomt, 
der Knoteit iat so lang als breit und etwas niedriger ata der erste Knoten. 
Der Hinterleib ist rundlioh oder oval und fiber drei Viertheile desaelben 
werden von soinem eraten SegmontQ bedeekt. 

Wsfbctltn. Der Kopf ist mit Ausnahme der Punct- und Netzaugen so 
wie beim $. Der Thorax is von vome bis zur Mitl« ziemlich gleichbreit oder 
nur unbedeutend in der Mittc breiter. Das Meaonotum iat atark abgeflacht. 
Das mit zwei horizontal naoh hinten oder noeh hinten mid aufwarts gerich- 
teten Zahnen oder Donien veraehene Metanotum vemiehrt die Lange doa 
Thorax um seine eigene LSnge und hat eine nur nenig nach abwarte geneigte 
Baaalflaohe. Daa Sttiilchen ist so wie beim ^, nur iat der zweite Enoten 
meiat unbedeutend breiter ala lang. Der Hinterleib ist ei- oder langhoh- 
eifOrmig, und wenigatena iwei Drittel desaelben werden von seinem ersten 
Segmente bedeoict. Die FlQgel aind milchweiss oder sehr schwaoh gelbliall, 
ebenao doren Bippen. Die Costa tranaversa verbindet sioh mit der Coata 
oubitaiia an derea Theilun^stelle, wodurch bloes eine einzige geschloaaene 
Cubitalzelle enteteht ; der imiere Cubitalast iat oft nicht deuthch ausgebildet ; 
die geachioBsene Disooidalzelle iat vorhanden. 

Minnchan. Der Kopf ist kurz luid breiter ala der Thorax. Die Ober- 
kiefer sind nicht breit, gezahnt oder ungezOhnt. Der Clypeua ist Bohwach 
gswOlbt. Der Sohaft der zwalf- bis dreizehngliedrigen Fiihler ist kurz, die 
Geisael ist fadenfOrmig. Die Pimctaugen sind gross, die Netzaugen atehen 
stark hervor. Das Meaonotum iat mit zwei nach hinten convergireodeo 
Liniea verseheii. Der Metathorax iat nicht verlijigert und das Metanotxun 
ist mit zwei Beulen, selten mit zwoi sehr kuczon Zahnchcn versehen. DaB 
erste Glied des Stielohens ist hinten knotenfUrmig verdickt und nach v 
ooniaoh zulaufend ; daa zweite Glied iat knotenfOrmig. Das e ' " „ 
des Hinterleibes bedeekt etwa zwei Drittel dea letzteren. Die FlOgel sind M 
wie beim 9 gebildet." 
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TaUa ol the Spades. 

5 

Anteanae 12-jointed 2 

Antenose 11-joinled (lubgon. MydiolhoTca Russky) 1 oeertiarwn V. 

Club not darker than the rest of antenna 3 

Club darkar than the rest of antenna 4 

An impreesion between meaonotum and epinotum ; spinee long . - . 

2 nylanderi VHnt. 

So impreaaion between meaonotum and epinotum j spines short 

3 eoTtieaU* Sohea. 

Epiaotol spines longer, curved 5 inierruptut Sohen. 

Epinotal spines shorter, not ourved 4 (uierum P. 

? 

Antennae ISS-jointed 2 

Antennae ll-jointed ■ " 

Club not darker than the rest of ai 
Club darker than the rest of m 



f Qaater banded ; spinee long nylandtri Ffirst. 



(2) \ Ctaster not banded ; spines short corliixUit Sohen. 

fSontellum striate ; spines shorter tubentm F. 
Scutelliun smooth and shining in centre ; spines longer 
inierrup(i« Sohen. 



4 1-8 
(2) I 8 



^ 

(2) X 



13-jointed 2 

Antennae IZ-jointed aetrvonim P, 

Meaonotum smooth and shining between the Mayrian furrows . . 3 
Hesonotum not smooth and ahining between the Mayrian furrows -~ 4 

Bpinotum armed with small tubercles carttcalit Sohen. 

Epinotum without or with very faint tubercles nyUtnderi POrst. 

4 I Joints 2-6 of funiculus as brood as long inlerruptua Schen. 

(2} I. Joints 2-5 of funiculus longer than broad labentm P. 

Leptothoraz acorvonua F. 

Fonnka aeavorum Pabricius Ent. Syat. 2 3SS (1793). > Formica Tvbra 
v^. ooervortim Latreille Hist. Nat. FounniB260 (1802)'. Formica graminicola 
Latreille Hist. Nat. Fourmis 266 (1802) !^*. Myrmica aceroarum Zetterstedt 
insect. Lt^jpon. I 461 (1838) ^ $*. MyrmCca lactetpennit Zetterstedt Insect. 
L.^>pon. 1 462 (1S3S) 3*. Myrmica acsrvorwn Curtis Trans. Linn. Soc. Lond. 
21 216 (1854)'; F. Smith Trans. Ent. Soc. Lond. (n.s.) 3 134-126 (1855)'. 
LepMhoraa acervorum Mayr Verb. Zool. Bot. Ver. Wien 5 436 (1855)'. Myrmica 
{Ltplothorait) aeetvortan F. Smith Brit. Fobs. Hym. 2fl (1858)* : Trans. Ent, 
Soc. Lond. (n.s.) 4 1857 280 (ISeS)'". Leptothorax acervorum Furel Denkschr. 
Sohweiz. Oes. Naturw. 26 84 341 403 (1874)" ; Cameron Proc. NH. Soc. 
Glasgow 2 294 (1878)" : 3 90 (1876)" : 3 106 (1877)i*. Myrmica (Lepto- 
Aoraa) acervorum Service Scot. Nat. 5 63 (187B)". Leptothorax acervorum 
Parfitt Trans. Devon Assn. Sc-ArC. 12 616 (ISSO)" ; Saunders Trans. Ent. 
Soc. Lond. 1880 218" ; Er. AndrS Hym. Europe 2 294 (1881)" ; Dale Ent. 
Mo. Mag. 17 236 (1881)" ; Rothney Ent. Mo. Mag. 18 262 (1882)"> ; Bridg- 
man Trans. Norf. Norwich Nat. Soc. 4 690 (1889)" ; Wasmann Stett. £nt. 
Zeit. 51 309 (1S90)" ; zusam. Nest, gemischt. Eolon. Ameisen 8 (1891)»; 
Botbney Ent. Mo. Mag. 28 50-61 (18B2)" ; W. Gardner Brit. Nat. 2 23 
(18fi2)" ; Dalla Torre Cat. Hym. 7 122 (1893)" ; Rothney Ent. Mo. Mag. 
29 67-68(1893)"; Farren-White Ante' Ways 171 243-244(1896)"; Carpenter 
Irish Nat. 4 257 (1896)"; Wasmann Biol. Centralb. 15 618-619 {1895)»» ; 
Saunders Hym-Aoul. 37 (1896)"; Service Soott-EUiott's Flora Dumfriesshire 
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XV (1896)"; Johnson Iriflh Nat. 6 67 (1897}"; Cuthbert Iriah Nat. 7 67" 
209" (1898) ; Morley Hym. Suffolk 2 2 (1899)" j Saunders Ent. Mo. Mag. 
36 U (1900)" ; Donisthorpe Ent, Reo. 12 176 (ISOOJ" ; Vic. Hist. Cumber- 
land 1 103 (1901)"»; MaUoch Fauna, Flora, Gool. Clyde Area 219 (1901}"; 
Carter Ent. Mo. Mag. 37 67 (1901)*' ; Donisthorpe Ent. Rec. 14 16 (1902)" ; 
Saunders Irish Nat. 12 6B (1903)" ; Jordain Trans. N-Staff. Nat. Field 
Club 17 82 (1903)" ! Vic. Hist. Sussex 1 131 (1905)" ; Harwood Ent. Mo. 
Mag. 41 117 (1906)"; Vic. Hist. Berks. I 76 (1906)" j Vic. Hist. ComwaU 

1 182 (1906)"; Rothney Ent. Mo. Mag. 42 14 (1906)"; Donisthorpe Ent. 
Rec. 18 317 (1906)" ; Eaoherich Ameise 218 (1908)" ; Friaby Proc. Holmea- 
dale NH. Club 1906 74" j Vic. Hist. Kent 1 116 (1908)" j Donisthorpe 
Trans. LaiceBtec Lit-Phil. Soo. 12 227 (1908)"; Morley Ent. Mo. Mag. 44 
21B (1908)"; Silverlock Not. IBIO 13"; Wasmann Biol. Centralb. 30 
4B4-495 (1910)"; Donisthorpe Ent. Reo. 23 11-12 (1911)"; Orr Irish 
Nat. 20 76 (1911)'"; Donisthorpe Entom. 44 390 (1911)'": Ent. Reo. 24 
5 (1912)" ; Evans Soot. Nat. 1912 107" ; J. Taylor Ent. Rec. 24 65 (1912)" ; 
Donisthorpe Ent. Rec. 25 62-63 (1913)": Rep. Lancs-Chesh. Ent. Soc. 
36 1912 SI (1913)"; HallefctTrans. Cardiff Nat. Soc. 45 3(1913)"; Crowley 
and Donisthorpe Int. Ent. Cong. Osford 2 1912 20 (1913)"; Doaiathorpe 
Ent. Reo. 26 38 (1914)« ; Crawley Ent. Reo. 26 91, 96, 97 (1914)". 

!^ Seddieh yeUaw with the h&ad, d,itb of antennae, and donal surface of the 
gaeier darker, occaeuinaU}/ t?ie whole body ia yellow, the darker parte being only 
slightly darker, or broum vHth the darker parts brovmiah black. 

Haul longiCudiQally striate ; cij/pEus somewhat concave, smooth and 
shining ; ar^nnae eleven-jointed, ehib blBakish. Thorax more or less rugose ; 
Buture between meBonotum and epinotum distinct ; epinolfd epinea moder- 
ately long. Feliole and posl-peliole very Qnely rugose ; garter smooth and 
shining. Legs: tibiae with erect hairs. Long. 3-4--4'5 nun. (3-3-3'T nun. 
teste Forel.) 

$ Very like the ^, generally darker in colour, me/Kmoltim often red with 
black patches. 

Antennae eleven- jointed. Tibiae with erect hairs. Wings white, the 
radial cell open. Long. 4-4'8 nun. (3'5-4'2 mm. teste Forel.) 

^ Black, OT brownish black; tibiae and tarei, and the arlicviationB of the 
iega yellow. 

Head rugose ; antennae twelve-jointed, the jointa of the fimiculua only 
broader at the apex, and not forming a distinct club, second joint of funioulua 
longer than the scape. Thorax rugose. Petiole finely longitudinally striate ; 
poat-peiiole and gaater smooth and shining. Winga as in the ?. Lang. 4'8-6 
mm. (3'7-4-8 mm. teste Foroi.) 

Original description of Formica acervorum Fabricius [Ent. Syst. 

2 358 (1793)] r— 

" F, rufa capite abdomineque nigris, thorace postice bispinoso, petiole 
binodi. 

Habitat in Daniae nemoribus Mus. Dom. de Behestedt. 

Nimia certe atfinis F. tuberum. Caput nignun antennis mandibutisque 
rufis. Thorax rufus dorso nigro postice spinis duabus porrectis, vatidis, 
acutis. Petiolus femigineua, binodis. Abdomen glabruin, atrum, immaoula- 
tum. Pedes fervuginei." 

Habitat. 

Leptolhorax acervorum ranges over tte whole of Europe except 
in the extreme south, and Ruzsky records it from Siberia and 
Turkestan. 

Its distribution in the British Isles is as follows : — 

Cornwall, E. : Near Looe". 
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Devon, 8, : Bovey Tracey^^ (Hamm) ; Dawlish (Parfiit)^* ; 
Devon, N. : Lynmouth and East Lynn (Farren-Whiiey^ ; Woola- 
combe Sands {Parfitty-^. 

Wats, N. : Sopworth [Perkina, Cambridge Mua. Coll.). 

Dorset : Glanvilles Wootton' and Lulworth' (Dale) ; Morden, 
Upper Rockhampton, Puddletown Heath, TadnoU, and Red- 
bridge [Haines). 

Isle of Wight : Parkhurst Forest (J. Taylor)'^. 

Hants,S.: iiew Fovesf (Dale) ; Bournenioutli{/'arre»-H''A»(e)^* ; 
Hants, N. : Harewood Forest (Harwood). 

Sossex, W. : Harting^' (Beaumont) ; Sussex, E. : Guestling*^ and 
Besliill'* (Friahy) ; Fairlight'* and Camber Sands** (Doniathorpe). 

Kent, E. : HoIUngbonme^* ; Maidstone'* (Friaby) ; Thumham 
(Frisby)^^ ; Throwley" (ChiUy). 

Kent, W. : Bircbwood (Power, Rothney Coll.). 

Surrey : Sbirley (F. Smith)'' ; near Croydon (Saunders)^'' ; 
Box Hid (King) ; Nutfield Marsh (Friaby)^^ ; Weybridge (Bonis- 
Iharpe)*^ ; Woking (Saunders)'^^ ; Woodham (Morice). 

Essex, S. : Chit^ford and Loughton (E. A. BiUler). 

Uiddlesex : EnfieldB^ (Pool). 

Berks : Wellington College (Farren-White)^^ ; Boar's Hill*', 
Bagley Wood and Tubney (Hamm) ; Greenham (Hanvood). 

Oxford : Shotover Hid (Hamm). 

Backs : Pollard'a Wood, Chalfont St. Giles (Elliman). 

Suffolk, W. ; Brandon district'* (Perkins) ; Norton Wood^* 
(TiKk). 

Norfolk, E. : Earlham { Bridgvian)" . 

Hunts : Monk's Wood*' (ChiUy). 

Gloocestei, W. : Stonehouse, Leonard Stanley, Haresfield, 
Buckatone near Staunton, and the Forest of Dean (Farren-Wkite)^^. 

Hereford : Lydbrook Junction and Symond's Yat {Farren- 
While)^^. 

Stafford : Colwich** (Martineau). 

Glamoi^an : Cwrt-yr-ala and Ponthneathvaughan (HaUett)'". 

Carmarthen : Ciirmarthen (E. A. Butler). 

Lincoln, N, : Market Rasen (Morley). 

Leicestershire : Buddon Wood (S. 0. Taylor). 

Nottii^hanishire : Sherwood Forest (BtdwtU). 

Derby : Little Eaton (Harwood)*'. 

Cheshire : Bidstone Hill, Birkenhead^s (Bums) ; Delamere 
Forest (Arnold). 

Torks., N.E. : Goathland (Saunders's Coll.) ; Normanby, Middles- 
borough, and Stanghow (Walsh) ; Lythe (E. A. Bviler) ; Yoiks., 
Hebden Bridge (Silverlock)^'^. 
; Chopwell (Walsh). 

Horthomberland, S. : West Allendale (Hull). 

Cheviotland : Isle of Lindisfame (W. E. Sharp). 
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Cumberland : CarliBle districts^ ; Cumrew Fell**. 

Dumlnes : Mabie Woods (Semce]^^. 

Lanark : Coatbridge** (0. Brown). 

Peebles : MacbiehiS (Evans)'^^. 

Haddington : Saltoim (Emns)'^'^. 

Edinboigh : Salisbury Crags, Polton, Kavenanook near Penicuik, 
Bavelaw, Ravebrig-toll Moss, Kirknewton, Newpark, and Tordoff 
{Emm}"-. j 

Linlithgow : Einny Craig {Evans^^. ^| 

File and Kinross : Thoiiiton and Blair Adam (EvansY^. ^| 

Stirlit^ : Near Falkirk {E-oana]^^. " 

Perth, S. : Near Callander and Kelty Glen, Aberfoyle {Evans)*^ _ 
Perth, Mid. : Coinrie (Carter)" ; Fillans {Rolh7ie.y)** ; Ben Lawers 
(Cameron)^* ; Rannocb {Donistkorpe)^*. 

Aberdeen, 8. : Braemar [Doniathorjie)^^ 

'E^in ; Forres (Kijtg). 

Easterness : Nethy Bridge (Donisthorpe)^^ ; Aviemore ( 
pion) ; Kingussie" and Strathglass^^ (Cameron). 

Ebudes, H. : Isle of Skye (R. B. Boberlson). 

Ross, W. : Kintail (Cameron)". 

Down: Newcastle (F. X. King). 

Aimagh : Rich HiU (Orr)^'. 

Louth : Carlingford*^ [Johnson). 

Dublin : Howth (Haiherl). 

Wicklow : Bray Head (Johneon)*'. 

Galwayi W. : Lough Corrib (CarpeiUtr)^* . 

Eerr; : Cromaglaun Mt. (Cvihberl)^^ ; Cloonee^* (Halbert) ; 
Bull Mount, KiUarney (Morky) ; Ballybunion {CtUJihert)^* ; Ross- 
beigb" and Turner's Bock (Donistkorpe). 

The colonies of Ltptotkorax acervorum are never very populous, 
and it nests under the bark of tree-stumps — oak and especially fir, 
etc. — but also under etones, where I have foimd it on the mountains 
at Rannocb and Braeroar. Parfitt states that this ant constructs 
little runs by the sides of walla^*, having found it in such situations 
at Dawlish ; and I once discovered it at Fairlight, near the " Lovers' 
Leap," in the cracks of a rock. It wOl also take advantage of the 
borings of other insects, Tuck having taken it on a post tenanted 
by the wasp Odynerue sinuatus^' at Norton Wood in Suffolk, and I 
picked up a fallen " oak-apple " at Weybridge on September 14th, 
1912, wluch contained a small colony of L. acemorum consisting of 
a deKlat^ female, seventy-three workers and some larvae**. 

Andre says it is an alpine or sub-alpine species'^, and Saunders 
speaks of it aa chiefly a northern species in Britain^', but it ia 
equally common here in the south. 

Forel points out that the alpine variety of 
nearly entirely brownish black in colour, and li' 
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Cameron records an almost black variety at KintaiP', and I have 
recorded a colony of very dark-coloured specimens found under 
atones on a mountain at Rannoch*'-. 

Saunders states that the males and females appear in September"; 
they are, however, generally to be found much earlier in the year. 
Cameron recorded males on the top of Ben Lawera in July'*, Carter 
males and winged females at Oomrie in the same month*^, and 
Sehenek says that this species swarms in July, and that he found 
the first winged forms on July 5th at Nassau. Forel observed the 
copulation of this ant, on a wall on Mont Tendre in Switzerland on 
July 30th, 1871". 

I have found males at Nethy Bridge on June 19th, 1911, males 
and winged females in the same locality on July 24th, 1907, in the 
New Forest on July 22nd, 1912, and at Rannoch on July 16th, 
1913, etc. 

The queens will carry the larvae in their mandibles, and when a 
nest is disturbed they may be seen to pick up their brood and 
hurry off into safety, in the same manner as do the workers, but 
Hamm has told me that he has actually seen the male perform the 
same action**. Forel has shown that the virgin females in captivity 
lose their wings in two or three days, removing them themselves, 
and as females with small gasters are often found in a colony, he 
suggests that it may be to increase the numbers of the colony, as 
the workers are not numerous and the females help in the work, 
and also that they may be fertilized in the nest later on by males 
produced in it^^. The female, not being larger than the male, is 
of course unable to carry him during the marriage flight. 

Many microgynes often occur in colonies of Le.'pM.korax acervorum. 
Bide by side with ordinary sized females, and Wasmann records a 
number of instances of small females, and also intermediate forms 
between the worker and female, in colonies of this ant in Holland. 

In Dut^h Limburg he found individuals which represented every 
gradation in size and shape between the female and worker**, and 
he points out that microgynes are much more common than 
Jftacrogynes*". 

In a colony at Exaeten in July, 1889, he observed a number of 
winged females, some with a light yellow-brown thorax, the colour 
of the worker, and others with the darker colouration of the female, 
and he records that Dr. Otto Nickerl discovered at Neuhiitt in 
Bohemia a number of light-coloured winged microgynes, which 
were smaller than the larger workers of the same colony. In 
August, 1891, in a colony under a stone at Arlberg Wasmann found 
a number of intermediate winged females, ranging from large dark 
11 light microgynes". 

He also records a number of forma, intermediate in size, colour, 
and construction of the thorax, between the female and the worker, 
taken in a colony at Blijenheck in September, 1884^". 
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On September 14th, 1912, I foiind in a nest of Formiaa rufa at 
Weybridge three very large workers of Leplolhorax acervorum, 
which were light in colour, but each possessed a large gaster and a 
somewhat lai^er thorax than that of the ordinary worker, 

The female of this species is able to found a colony alone ; the 
Bmail colony in the oak-apple before mentioned was probably an 
instance of this kind, and I observed a solitary dealated female i 
small cavity under a stone at Netby Bridge on May 19th, 1912** 

A female may also enter the nest of some other species of ant, 
Le'ptolhorax acervorum is often found in such situations. 

This unt is of a peaceable and gentle disposition, it does not 
attack other ants of its own, or different species, and it does not 
appear to be attacked by them. On March 7th, 1910, I collected 
two small colonies of this species at Weybridge, which were both 
situated under the bark of fir stumps — as these two stumps were 
at a considerable distance from each other, the two colonies could 
not have been connected in any way — and each consisted of a 
similar number of workers, a dealated female, and some larvae, 
When introduced into a small, single -chamber, piaster nest the two 
colonies were quite friendly together, and joined forces at once, all 
the larvae were collected into a heap in one corner of the nest, and 
both the females rested on them^^. They were kept under obaerra- 
tion for nine months, during which time they prospered, eggs were 
laid, and larvae reared, I have written in my notebook on 
October 30th^ — " Introduced a dead house-fly into the nest, much 
excitement noticed, the workers appear to signal to each other by 
striking the bottom and side of the plaster nest with their gasters." 

A number of instances are on record illustrating how freq^uently 
L. acervorum occurs in the nests of other ants of different species :— 

Farren-White found a colony at Shirley inhabiting a gorse 
stump in the centre of a nest of Formica sanguinea^^ ; Eothney 
records specimens in a nest of the same ant in the same locahty 
previous to 1882^", and in October, 1891, being again at Shirley in 
quest of nests of F. sanguiv/ea, he was indebted, in his success in 
finding a small colony of that species, entirely to a worker erf 
L. acervorum which by careful watching led bim some yards straight 
to the former's secluded retreat, in which he also found other 
workers of the latter^'. Again in 1892 the same observer found 
specimens of the Leptothorax in and about the nest of sanguinea 
at Shirley, more especially in April and May. He writes — " One 
worker which I watched entered the nest, remained a few seconds, 
and came out again in no way interfered with by sanguinea ; but 
a small nest of Myrmica acabrinodis, situated within a foot or two of 
sangutjiea's, which I opened up, was smartly attacked, and the 
workers dispersed. These observations seem to point to some fixed 
relations between sanguinea and acervorum."^'' 

Burns took the acervorum in a nest of F, fueca at Bidston Hill, 
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rkenhead^', Morice found it in a nest of the same ant at Wood- 
ham near Byiieet, Kanim discovered a etrong colony in a neat of 
f. exsecta at Bovey Tracey**, Pool took males, winged fematee, 
.nd workers in a rufa nest at Enfield^", and Hull sent nie specimens 

.ken in March, 1912, in a nest of F. fuaca at West Allendale 
ituated at a height of 1100 ft. 

Eaoherich states that L. acervorum occurs frequently in the 
neighbourhood of neats of F. rufa and F. saiiguinea in Germany^'. 

Wasmann records it from Holland under bark of fir and oak in 
connection with Formica rufa, F. pratensis, F. mnguinea, and F. 
fuaca, under the bark of an old oak stump with a strong colony of 
Donisthorpea fuliginosa, and in company with Myrmica ruginodia 
under fir bark-*. He found it at Lippspringe, Westphalia in July, 
and in August, 1909, also with F. trundcola and M. lacvinodia, but 
very rarely with Z>. nigra (the Leptothorax being nearer the size of 
the latter) ; on July 25th he discovered a small colony conHisting of 
males, winged females, and workers, under the bark of a moeay 
stump in the middle of a nest of M. ruginodis ; and on August 26th 
another colony of the Leplothorax, containing many queens, in a 
nest of F. aanguinea in a root stump at Hoscheid. 

He considers that the " peaceable neighbourhood " with strange 
ant species is the habitual and original condition of Leptothorax^'' . 

My own captures of this species in other ants' nests are as 
iollows : — 

In the neat of F. rufa at Weybridge previous to 1902*^ — occa- 
sionally with F. sanguines at Woking in 1906*° — males, winged 
females, and workers in a nest of F. rufa at Nethy Bridge in July, 
1908, and continually with F. rufa at Weybridge in igiO***— a 
worker in a nest of F. exsecta, and a deiilated female in a nest of 
F- pratensis at Kannoch on June 12th, 1911, and on a mountain 
there on June 14th, 1911, two colonies under the same stones as 
colonies of M. laevinodis ; both species had larvae and pupae, and 
appeared to be quite friendly, they did not attack each other when 
disturbed, and if they picked up each other's larvae, or pupae, 
when taking them into safety, they put them down again*^ — 
males, winged females, and workers mider a stone of a F. rufa nest 
in the New Forest on July 22nd, 1912^*, and workers and larvae in 
a nest of F. rufa at Weybridge on September 14th, 1912** — a 
dealated female, workers, larvae, and pupae in a nest of F. sanguinea 
at Weybridge on July 12th, 1913, workers in two nests of F. rufa 
jw. alpina at Rannoch on July 10th, 1913, and a worker in a nest 
M F. exsecta at Parkhurst Forest on August 23rd, 1913««. 
f On July 12th, 1913, I introduced iiito my observation nest of 
Formica sanguinea — which is situated in a " Crawley-Lubbock " 
nest — a dealated female and a few workers of Leplolkorax acer- 
vorum taken in a sanguinea nest at Weybridge. The acervorum 
not attacked by the sanguinea and soon disappeared into the 
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neat. They were not observed again for some time, but during tBe 
winter of 1913 they were found to have excavated a small cell in 
the earth in a comer of the nest, removed from their hosts. They 
occasionally come out and walk about over the nest, and in the 
wooden box which contains it, and sometimes visit a small hole in 
a wooden support on the side of the box. When a Leptotkorax 
meets a Formica — either saTiguiTiea, or fusca (slave)— the former 
stands still and the latter generally runs over it without noticing 
it, but sometimes just tapping it with the antennae. This tiny 
colony has Hvod peaceably in this nest for over nine months. 

On June I2t.h, 1911, I discovered a small colony of Leptothorax 
actrmrwrn situated under the bark of a log lying in a saw-pit, all 
the ants of which were observed to be covered with a fungus, but 
were quite active. The tube in which some of the ants were placed 
was unfortunately lost, but the fungus was probably a species of 
LaiouS>eniaceae * ^ . 

I have taken the Coleopteron Drusilla eanaliculala F., in company 
with L. acervorum at Fairlight^* ; and Hallett has found the 
crustacean Platyarthriis hoffmaTiseggi Bmdt., with this ant at 
Owrt-yr-ala. 

The following forms of Leptotkorax with twelve joints to the 
antennae in the worker and female have been treated by some 
authorities (Mayr, etc.) as good species, by others as races (Forel, 
etc.) of L. Ivbtrum, or subspecies (Crawley and Donisthorpe, etc.), 
and again by others as varieties {Andr6, et«.) of L. tuberum F. 

Without expressing any definite opinion on the subject, I prefer 
here to treat them as species, as it certainly simplifies matters. 

The confusion which has arisen in Britain is chiefly due to the 
fact that L. unifascialus was supposed to occur in this country, 
but nearly every British specimen recorded under this name must 
be referred to L. tvberum F. 

Stenamma athipennis Curtis is not distinct from Leptotkorax 
tvberum ¥., though Dalla Torre erroneously gives it as a synonym 
of L. nylattderi Forst.— Curtis describes his athipennis as having 
the club of the antennae in the worker fuscous, this proves that 
his insect was not nyioJirferi— Nylander sinks albipennis Curtis as a 
synonym of unifasciatus Ltr., and F. Smith recorded L. unifasciatua 
from Dover on the strength of specimens in Curtis' Collection 
(these were obviously the Dover specimens described by Curtis as 
a&ipeKnis). 

It is evident that both Curtis and F. Smith were aware that 
considerable confusion existed with regard to the names of the 
British species of this group, as the former wrote of L. tvherum — 
"This species requires investigation," and the latter writes — 
" The unifasciata of British collections is not that which continental 
Hymenopterista consider to be Latreille's species ; in one respect 
it does not quite agree : the female has, in fact, three bands on 
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iibdtMnai, and the worker has the abdomen nearly entirely fnscoae, 
(mly the base and apex pale ; it cannot be said to have ' une bande 
noire transverse siu* le bord poaterieiire du premier segnaent ' " — 
ibat neither Curtis, Smith, Fairen-White, nor Saundere made any 
attempt to rectify matters. 

Saunders determined various specimens aa uni/asciatna, but I 
waa never able to make these agree with Forel's tables, nor with 
descriptions of that species, and this led to my arranging in 1912 
for the loan of all the specimeuB standing under the name of 
unifasdalus in the British, Oxford, and Cambridge Museums, these 
included the Saunders, Dale, Rothney, and Perkins collections, etc. 
Crawley and myself took these and others to Dr. Forel on our 
visits to him, and he determined nearly all these examples (un- 
doubtedly correctly) as L. tvberum F., seiieit stricto. 

In 1914 Crawley published a revision of the British species of 
Leptothorax, which has added much to our knowledge of this genus. 
We appear to possess L. tvberum F., L. nylanderi Forster, L. inter- 
rv.ptve Schenck, and L. corticulia Schenck, but the inclusion of 
'unifasdat'us in our list requires confirmation as Crawley and I have 
:Been every specimen captured here, with the exception of those in 
the Curtis collection {now in Melbourne Museum), and have been 
unable to detect umfasdatus among them. 

Two workers, taken at Hayling Island in 1883, were presented by 
Saunders to the Oxford Museum as unifasciatus ; these are deter- 
mined by Forel as affinis, all the other specimens taken by Saunders 
on Hayling Island are certainly taberum. The specimens taken in 
1883 were recorded by Saunders as occurring under a stone at 
Hayling, and in 1896 he speaks of large nests of unifasciatve also 
under stones at South Hayling, whereas Mayr, Forel, and Andre 
all record affinia as occurring on tree trunks and under bark. I 
.took it at Yvome in Switzerland in 1912 in a hollow walnut stick ; 
Dr. Forel told me this is its usual habitat there. It would seem 
that the two specimens examined by Forel are more probably 
abnormal forms of tuierum rather than specimens of affinis, a 
species not actually known to occur in this country, and more 
material should be collected and examined before we can admit 
X. a^nia Mayr to our list. 

Leptothotaz nrlanderi Foret. 
Mmnica nsiIandeH FOreter Hym. Stud. 1 63 (1850J'; Schenck Jahi. 
Ver. Naturli. Nassau 8 135 (1852)'. Mynmca dngalala Schenck Jahr. Vei. 
Naturk. Nassau 8 104-106 144 (1852)'. Myrmica lubeTum Curtis Trans. 
Linn. Soo. Lond. 21 21(1 (1854)', Leplalhorax nijtanderi Mayr Verh. Zoot. 
Bot, Ver, Wein 5 447-448 (1865)'. Mymwco {Leplolhorax) cingiilata Nylander 
Ann. Sc. Nat. Zool. (4) 5 93 (186B)'. Myrmica {L'.pUilhorax) nylanderi F. 
Smith Cat. Brit. Foss. Hym. 30 (1858)' : Trans. Ent. Soe. Land. (ii.b.) 4 
18S7 280 (1858)», lepWfAoraa! nj/IiMufcrt F. Smith Ent. Ann. 1868 91'. Lepto- 
lAonKE tuberwm r. nylatideri Forel Denkschr. Schweiz. Gee. Naturw. 26 84'" 
340'> 416"> (1874). Leptothoraa! nylanderi Parfitt Traas. Devon Asan. Sn- 
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Art. 12 510-517 (1880)"; Saunders TraoB. Ent. Soc. Load. 1880 219-2S0>< 

Ent. Mo. Mag. 17 69 (1880)". Leptothorax tuberttm F. v. nylanderi Er- 
Andrfi Spec. Hym. Europe 2 300 (1881)'". Leplothorax nylanderi Rotl 
Ent. Mo. Mag. 18 262 (1832)" ; SaimderB Ent. Mo. Mag. 20 19 (I8S; 
DaUa Torre Cat. Hym. 7 125 (1883)" ; Earren- White Anta' Ways 244 (1895)";-' 
Morley Eat. Rec. 6 114 (1896)". Leptolhoraa: tttberum P. race nylanderi 
SaunderaHym-Acul. 38 (1896)"; Morley Hym. Suffolk 2 2 (1809)". Lepto- 
thorax nylanderi Donisthorpe Ent. Keo. 14 16 (1902)**: Trans. Leicester 
Lit-Phil. Soc. 12 227 (1908)": Ent. Rod. 20 282 (1908)"; Baynea Ent. 
Ree. 23 98 (1911)"'; Leptothorase tuberam F., subsp. nylanderi Donisthorpe 
Entom. 44 390 (1911)'^. Leplothorax nylanderi Doniathorpe Ent. Bee. 26 
39 (1914)". Leploihorax tubenim E. eubsp. nylatideri Crawley Eat. Keo. 
26 92, 95, 107 (1914)=°. 

^ Ydlow, head aboim often reddith brmen, gaeter with a broad brovm band 
on the firat aegmenl, and sometifnex with narrow bands on the succeedtTig ones. 
ThiR whoU of fAe antennae, mandibl&a, and lege yellow. 

Head finely longitudinally striate ; elypeua as in titbentm ; antennae 
twelve-joint«d. Thorax finely rugoao, with a diatioct impression between 
the meaaaotum and epinotum ; epinotal apinea broad at the bass, as long as,. 
two-thirds of the bosat surface of the epinotum. Pedicel finely rugose, gaBtef ', 
smooth ond shining. Lega without erect hairs. Long. 2'3-3-6 mm. 

S YeUow, head red to reddish brown, thorax mostly yeUow, vrith two brown 
paiehea at the ineerUon of the wings, and a brown patch at tAe base of the sottieUvm, 
pedicel brownish, gaatcT ydU/w with a broad Mackieh brotm band at the base of 
the first segment, and narrow bands at the base of the other segments ; Tnandiblet, 
clypeus, the whole of the antennae and legs yellow. 

Head longitudinally striate ; dypeua as in tuberum ; antennae twelve- 
jointed. Thorax : meaonotum longitudinally striate, but not so coarsely as 
in tube-mm ; scutellum smooth and shining in the centre ; epirtotal spines 
long, one-third as long as the basal face of the epinotum. Petiole and post- 
peliole more finely striate than in tuberum : gaster smooth and shining. Wings 
olear, radial coU email, closed. Long. 4'2-4'7 mm. 



Fig. 70, Pedicel of Leptothorax nylanderi 3, 



3 BlacHsk brown, the elypetts, and sometimes the rest of the thorax, reddi 
brown, Tnandibles, antennae, legs and extremity of gaater pale dirty yellovi. 
On the whole a little more robust than the male of tubertan. 

Bead a little more finely rugose than in tuberum ; mandibles with four 
to five teeth* j antennae with joints as in tuberum. Thorax much less rugose 
than in (uberutn ; fnesonofum smooth and shining between the Mayrian furrows, 
the ireat of the thorax is shining and smooth with the exception of some fine 
etriae ; vpinotum without, or with only very faint tubercles. Pedicel smooth 
and shining ; petiole viewed in profile raised in centre, higher and leas strongly 
rounded than in iTtberum ; post-pdiolc about as high as long ; gaster smooth 
and shining. Wtn^* as in the 5. ionj. 3-3-2 mm. (2'6-3-2 mm. iM(e jForel.) 






Original d^icription of Myrmica 
1 S3 (1850)] :— 

: Fusco-nigricans, iaevis ; oapite e 
mandibulis et clypeo rufis ; palpis, 
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etathoraoe inenni, alia albo-hyoliniB. e 

Die Farbimg dieser Art ist ein mehr odec weniger dunkles Braun, der 
Kopf imd Hinterleib geiit melir in's Schwarzliclie. Dor eretre erscheint fein 
ninilig, zwiBchen der Filhlerwurzel vom Clypeua bia zu den Nebenougen 
hinaui rait feinen LttngsBtreifen. Der Clypeus und die Mandibebi aind roth, 
diese klein, mit 5 Zahaen, vor der Baaia deutlich eingBHchnflrt, an der Spitze 
nur m&Bsig erweitert, jenar mit scbwachen L^gsrunzeln, (Ibrigens glatt ; 
ein Stimfeld nicht deutltoh abges^tst. Die F rihie r 13-gtiedrig, der Scbaft 
kuTZ, kaiun die Lange der drei folgenden Glieder zusaimnen gonommen 
Qbersteigend, an der Geissel das l-7tB GUed ungsfShr von gleicher Dicke, 
daa 1, 4, 6, Tte unter eich gleich, aber ein wenig t&nger ala das 2t« 3, 5te, 
welche unter sich oa Lange ebenfalk ilbereinstimmeQ ; die 4 letzt«a Glieder 
bilden eine achwaoba Keule, deren Glieder alimahlig an GrSaae etwas wachaen, 
dae letzte Glied is aber v&Ilig bo lang imil fofit otwaa Ifijiger als die beiden 
yochergehenden zuaammen genommen. Fiihler wie Taster blaesgelb, die 
Nebenaugen sehr gross. Der Kopf in AUgemeinen sehr klein und hinter den 
stark vortretenden Netaaugen merklioh eingeBcbnOrt. Der Mittelleib peoh- 
brauji, niobt bo dunket gefBfbt wio der Kopf, der HoJa etwas rOthlioh. Yon 
den 3 Lappeo des Mesonotum's iat der mittlere fast ganz, die seitlichen aber 
nach vome glatt, die Furohen oonvergiren in der Mitto des Mesonotum's, 
stossen aber nicht ganz zusamraen tmd von tuer aua bia zu dem Bchildchen 
ist dieser Theil dee Mittelbruatrtlokens etwaa llach gedruckt und fein lange- 
Btreifig-runzlig. Die Meaopleurae und das Meaostemum v6lUg glatt und 
stark gl&nzend. Der Metathorax fein runzlig, unbewehrt, die abBchussige 
Stelle nur nnmittelbar ilber der Anheftungsatelle dea Hinterleiba ein wenig 
glatt. Die Flugel glashell, mit ganz blaasen, unsobeinbaren Adern, und ebon 
BO gefarbtem Stigraa, die Radialzelle aehr schmal, nicht ganz gesohloasen, die 
lete Diskoidalzelle ebenfalls nioht augeblldet. Die Beine sehr dunn, ganz 
blaaagelb und genau so gef^bt wie die FOhter. Die Schenkel achwach gebogen, 
das late FussgUed lElnger als die 4 folgenden zusanunen genommen, an dem 
Torderaten Fuaspaar aber an der Basia nur wenig gebogen und dabei etwas 
verdiokt. Der Hinterleib tief aehwarzbraun, die Knotea dea laten SegmentB 
glatt, in den Seiten mtd am Hinterrando feiu runzUg, &a dem ersten Knoten 
die vordere aanft abachuBsige Seite fast doppelt bo lang als die hiutere, mehr 
ateil abfallende ; die untere Seite nach der Basis hin in eine sehr feine aber 
aueh aehr kurze Spitze ausgezogen. Auoh dar liintere Knoten zeigt, von 
der Seite betrachteC, einen atumpfen, wenig in die Augen fallenden Vorsprung 
Die Spitzo dea Hinterleibs vom 4ten Segment ab, sowohi auf der Rflcken- 
wie auf der Bauchseite r6tliJichgelb. Der ganzB Kdrper iat mit zerstreuteu, 

IEiemlioh langen, feinen H&rchon beaetzt, welche am Hinterrand der Segmente 
mid najnentUch an der Spitze des Hinterleibs so wie auf der Bauchseite etwas 
gedrangter zusammenatehen und daher leiohter in die Augen fallen." 
L. 
Cau( 
lb 



Habitat. 

L. nylanderi is found in Central and Southern Europe, in the 
"Caucasus, but is less widely distributed in the north. 
Its diBtributioii in Britain is as follows : — 
Devon, S. : Stoke and Exeter {ParfittY-^. 
Isle of Wight : Ryde (Doniatfwr'pe)*^. 
Hants, S. : Dibden (Crawley). 
Kent, W. : Lee, Blackheath {Fat 



i-White.y-" ; Bromley 

Chobham and Wimbledon (Saunders)^* ; Shirley 
IBiAhne.yy-'' \ Esher and Woking (CAampion) ; Claygate, Mickleham 
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and Addington Park {Power) ; Brixton* and Camberwell (Wing)^ 
Richmond Park*^, Oxshott^* and Box Hill'* (Donislkorpe) ; Souti* 
Norwood (Rothney Coll.). 

Essex, N. ; Ardlcigh and Colchestpr (Harwood), 

Berks : Wellington College (DonisiKorpe)^^. 

Bucks : iJurnliam {Harwood) ; near Oookham {Baynes)''' 

Suffolk, E. : Ipswich (Morley)''^ ; Little and Great Blakenhai 
Bentley Woods, Dodnash Woods, Tattingstone and Wherste 
(MorhyY^^ ; Suffolk, W. : Bures {Harwoody^^ ; Tostock iTuck)^'^ 
Nayland (Hanvood). 

Gloucester, W. : Near Stonehouse (Davis). 

Lepiolhorax nylande/ri prefers to dwell in ahady places in wooda ] 
and coppices, where it chietly neata in wood, and under bark, i 
which it excavates small galleries, and it will sometimes appro- 1 
priat« the old borings of other insects. Schenck' says it occurs in [ 
moss on trees and rooks, and Mayr^ also mentions that it some- 1 
times nests in moss. It may be found in fallen boughs, and at the 
foot of old tree trunks, but it never occurs under stones. 

Saunders took solitary workers by sweeping at Chobham and 
Wimbledon^*, and Morley records it as occurring on LiTtaria 
rndgans (Yellow Toad-Flax) in the summer near Ipswich*'. 

Curtis records that Wing found it under oak-bark at Brixton in 
April*, and there are specimens in the late Frederick Smith's 
collection taken under bark at Camberwell in March, 1852. I am 
inclined to think the latter are from the same source, as a specimea>a 
in the British Museum labelled " Camberwell " was also taken bjH 
Wing. 1 

Far ren -White found a small colony consisting of nine queens and j 
sixteen workers in an old stump at Lee near Blackheath on 
September 9th, 1861*", Harwood found nests at Bures under 
poplar- bark^^, Morley took a specimen under the bark of a dead 
willow at Ipswich ou February 13th, 1894*^, and he says it is 
common in the winter beneath aspen and maple bark in that 
district*'. In October, 1914, I visited Mor ley's locality neu' 
Claydon and found five or more colonies under bark of poplar. 
These colonies of about fifty workers and one queen in each, weiw;j 
situated under small bits of very close-fitting bark. 

Parfitt found a colony in August. 1864, in a hollow stick neat 
Exeter'*, and I discovered a strong colony, situated in a fallen 
bough in Richmond Park*^ in June, 1907, which contained om 
dealated female and a nujnber of workers and brood. 

Parfitt records another colony which occurred in a lane les _ 
from Marypole Head, Exet«r, to Cowley Bridge, in an old oak' 
stump which had been bored into by some beetle, probably an 
Anobium, and in those holes the ants had their runs, their nest 
being in a larger hole'*. 
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I found speoimeas occupying the burrows of a beetle, Priobium 
I eaataneum, in a broken buugh on an old ash at Ryde, Isle of Wight"' 
on October 23rd, 1908, and Baynea discovered a small colony 
I tenanting an old disuseil buiTOw of the " Cleai' -Wing," Seeta 
f andrenaeformis, in a twig of Viburnum latUana near Gookham in 
I Buckinghamshire on June 28th, lyil*'. 

Le-ptoihorax nylanderi has also occurred in the nests of other ants 
— F. Smith wrote in 1868 : — " The Leptothorax nylandai has never 
been found in any other situation than in ants' nests, usually 
those of Formica rufa."^ He does not give any references, I am 
not aware of any records of thia ant being found lu rufa nests, and 
I think he must have had some other species, probably Formicoxenws 
nitidulus, in his mind. 

There are, however, records of the occurrence of L. nylanderi 
I with species other than F. rufa — Rothney captured a few specimens 
'a a neat of F. aanguinea at Shirley, in 1867^', and in his collection, 
I now at Oxford, there are specimens taken with Doniatkorpea fvli- 
I ifinoea at South Norwood, and by Dr. Power with the same ant at 
I Oaygate on May 12th, 1867- 

Saundcrs found it on Whit Monday, 1883, in company with 
I D. fyiiginoaa on a bank at Chobham'*, I took both dealated 
I females and workers in a nest of the same ant at Oxshott^^ in March, 
I April, and May, 1896 and 1897, workers at Wellington College"* in 
lApril and May, 1906, and on September 7th, 1913, a dealated 
I female in a nest of D. mixta in a tree root at Box HilP*. 

According to Mayr, L. nylanderi awarma in midsummer*, 
I Schenck took the winged forms in the nest on August 21st, and in 
I grass on September 25th and October 15th at Nassau*, and Forel 
I found males in abundance in nests at Vans in September, 1867". 
IChampion caught winged females by sweeping at Esher on 
fcSeptember 20th, 1874, and Morley obtained all three castes beneath 
■ poplar bark at Tattingstone in October, 1899^^. On October 10th, 
1 1914, 1 found two malea in a colony under poplar bark near Ipswich. 
Forel kept a colony of this species in captivity in April, 1868, 
I which consisted of a dealated female and sixty workers, and many 
ft larvae were brought up from the queen's eggs, but he found they 
I- would not rear strange larvae. The workers would sometimes 
rdevour insects giveu to them, and malea and workers were produced, 
Pthe former appearing on June 29th and during July^^. 

On October 9th and 10th, 1912, I found two colonies of Lepto- 

mpiorax at Vvome, Switzerland, each being situated in a hollow 

fwalnut stick, the one being L. affinis. the other L. nylanderi. I 

F brought both sticks home and introduced their contents into a 

four-chambered "Janet" nest. Each colony consisted of a 

dealated female, workers, and larvae, but malea were also present 

in the stick belonging to the affinis. The two species joined forces, 

without any fighting, all the larvae were collected into one heap 
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and both females rested on it, eggs were la 
together in amity. The affinis queen died on January 2lBt, 1913, 
but the nylandtri queen and a number of workers — which are 
however nearly all nylanderi — and larvae are still under observation 
(March, 1914). Workers may often be seen to carry their fellows, 
when the one that is carried is held by the jaws with the dorsal 
surface uppermost, above the body of the carrier. Two nylanderi 
queens, workers, and brood, obtained near Ipswich in October, 
1914, were introduced into this afftnis-nytandiri nest. Some fight- 
ing took place at first, but no deaths occurred ; the bulk of the 
new ants remaining by themselves in one chamber of the nest. 
After three months they were found to have amalgamated with 
the old inhabitants, and become one colony, which is still under 
observation. 

In 1906 I took a large worker (3'5 mm. in length) of Leptothorax 
nylanderi in a nest of Donisthorpea Jvliginosa at Wellington College 
which has the head more rounded than in the ordinary worker, the 
gaster longer, and banded as in the female ; evidently a similar 
intermediate form to those before mentioned iinder L. acersoTwm^M 

Leptothorax cotticalis Schen. ^| 

Myrmica coHicalis Sohenck Jalirb. Ver. Naturk. Nassau 8 100 (1852)*^ 
teptaiftortKK corticali* Mayr Verh Zool, Bot. Ver. Wien 5 440 (18S6)'. jlfyrmieo 
ILeplolhorax) corticaUe Schenck Jahrli. Vef. Naturk. Nassau 16 197 (1861) 
ij'. Leptothoraa: tuberum i. corticalis Forel Denksclir. Schweia, Gee. Naturw. 
26 85* 227= (1874). Leptothorax tuberum var. corticalis Er. AiidrS Spec. 
Hym. Europe 2 2S8 (1881)*. LeptoOtorax corlicalia Dalla Torre Cat. Hyni. 
7 123 (1893)'. LeptathoTox tubenim Vic. Hist. Berks. I 76 (1906)". Leplo- 
(Aoma iufeerwm subsp. cortiedlis Crawley Ent. Rec. 24 63 (1912)' ; Crawley 
and Doniathorpe Int. Ent. Cong, Osford 1912 2 19 (1913)" ; Crawley Ent. 
Rec. 26 92. 95, 106(1914)". 

^ Beddish brown, mandOtUa, antennae, arlictdationa oj the lega, and tarai 
reddish yellow, femora atid tibiae red-brown, head above and first aegmmt of 
the gaater dark brovm. The aolour is sametimeB lighter aa in a apecimen before 
me from Mtiniok. 

Head finely atriate ; elypeus aa in tuberum ; aniennoe twelve- jointed. 
Thorax finely striate, but moro rugose thiui in ni/jniulsrj, without a dietinot 
imprpBaion between the mesonotum and opinotum ; epinotal tpines very 
broad at base, horizontal, very short, soaroely as long as a third of the basal 
face of the epinottun. Pedteel finely atriato ; gaster smooth and shining. 
Legi without erect hairs. Long, 2-6-3-2 nun. 

$ Dark brown, nulndibZes, antennae and legs yeiUrw-red, 

Head longitudinally striate ; clypeua as in tuberum ; antennae twelve- 
jointed, club no darker than the rest of antennae. Thorax : meaonotum and 
Bcatellum finely striate longitudinally ; epinotal tpinea ehort. Pedteel finely 
striate ; gaster amooth and shining. Long, 3'5— 4 mm. 

1^ I have not seen a typical male ; Schenck's description will be 
found below, and Crawley describes a male in the British Museum 
collection from Naples labelled " corticalis var." as follows : — 

" Joints 2-6 of funiculus much longer than broad. Head ruKose ; meso- 
notum smooth and shining between the converging lines ; 
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Original description of Myrmica corticalia Schenck [Jahrb. Ver. 
Naturk. Nassau 8 100 (1862)] :— 

"A. li bis liL, MiUeUeib und StielbraunTolh, Obereeite de» Kopfe* und <hr 
game Hinterleib oben und urUen sehiiiarzbrafin, letzterer stark gl&nzend. 
Oberkiefer, Fuhler, Backen, Unterseite des Kopfee Bowie die Beine braunrotb ; 
die Fiihlerkeule bratmroth, die Schenkel brdunlich, oft auch die Knoten. Der 
gauze KOrper mit zerstreuten gelblichen Boratenh^rchen besetzt. Die 
FiikUr 12 gliedrig, das erate Geisselglied verdickt imd verlftngert, die folgen- 
den sehr verliQrzt, doa achte etwaa IHjiger, daa neunte und zehnte noch mehl 
verlingert und verdickt. das letzte am dicksten und so lang, als die drei 
vorhergehenden, die visr letzten bilden eino Keule. Der Kopf iat fein IBing- 
streifig ; der Thorax zeigt unt«r der Lupe achwache unzegelmitssige Langs- 
Btreifen ; der Metathorax hat zivei »ehr kurze breile dreieckige wagrechte 
Domtpitten; auf jeder Seite das Metathorax zieht sich iiber und unter 
demselben ein brauner Hand. Die Knoten Bind l&ngBnmzelig, der 
Hinterleib kura rundlich. Die Beine aind kafU. Von den A. der zwei vorigen 
Arten durch die rothe Fuhlerkeule, den ganz schwaFzbraunen Hinterleib, die 
kahlen Beine, die kurzen Domspitzon und die 12 gliedrigen Ffthier ver- 
sdiiedea. 

W. (nur im ungeflfigelten Zustande niir bekannt). Fast 2 L. Sehtnarx- 
broun. Thorax iind Hinterleib glajizend. Oberkiefer, Piihler nebat Keule, 
Beiite braunroth, die Schenkel braunHch. Der Kopf langsgestreift, der 
Kopfsduld mit groben Streifen, deren mittelater sioh kielartig srhebt. Dor 
Thorax iat oben breit und flaoh, Mesothorax und Sohildohen fein Ibngsstreifig. 
Der Metathorax hat zwei kurze, fatt uragrechte Domtpitzen, Die Knoten sind 
lAogerunzeLg, dai Hinterleib breit, kmr, rundlich," 

Dflierbtian ol tbe male of Myrmica (Leptolhorax) corticalia 
Schenck [Jahrb. Ver. Naturk. Nassau 16 197 (1861)] :— 

" S Sehr Uuilich inUrrapta, glonzend sohwarz, Fohler 13 gUedrig, Oeissel- 
gliad S sehr kurz. Sohaft viel Ifiinger, ohnegefUir ao lang als Glied 4 und 6 
zuBUnmea, aber viel kurzer, ala die halbe Oeiasel ; Fuhler hellbraun mit 
h«Uereiu Endglied. Beine hellbraun ; Thorax glatt, ohne L&ngaatreifen, 
sebr glSnzend ; Fliigel wasserhell, etwaa ins Mtlchweiase f allend. ' ' 

A single worker of a Leftothorax from the Isle of Wight, taken by 
Perkins, is said by Forel to be " nearly corlicalis." It has the 
antennal club no darker, the short broad spines and coloration of 
typical corlicalis, and Crawley states that he has little doubt that 
it is cortieaUs^^. 

(There are also a number of workers in the Cambridge Museum 
without data except " Perkins Coll.," called by Forel " tvierum 
with spines almost corticalis." The spines are very short but the 
antennal club is dark brown, and in other respects the ants are 
exactly similar to tvberum, and I agree with Crawley that they are 
only a ehort-spined variety of tuberum F.) 

On April 24th, 1904, Crawley found in a wood at Buckhold Hill 
near Pangboume, Berks, a fallen beech-nut, perforated with a 
small hole, probably by some insect, which contained an incipient 
colony of a Leptolhorax, consisting of a dealated female, one worker, 
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and two half -grown larvae^. These were named by Forel " cortieaHa 
var. with longer spines," and Crawley describes the female and 
worker as follows" : — 

" ij Thorax finely rugose, less than in nylanderi. Spiuea very broad at 
base, long, about two-thirda as long as the basal face of epinotum. Reddish 
yellow ; mandibles, whole of ftnteimae, and legs of the same colour ; top of 
head dark brown ; whole of gaater as seen from above, except a Bmatl patch 
on the front of the first eegment, black-brown. L. 2-3 nun." 

" $ Mesonotum Bnely striated longitudinally. Middle of ecutellum 
smooth and shining. Spines long, about one-third as long as basal face oF 
epinotum. Antennae, mandibles, mesonotum, legs, and front of first seg- 
ment of gaater, entirely reddish yellow ; head, soutellum, and remainder of 
gaeter, dork brown. L. 37 mm,." 

L. corticalia appears to be rare in the centre and south of Europe, 
and lives entirely under the bark of trees, sometimes constructing 
small galleries in the bark. 



Leptothorax tuberum F. 
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Formica tubermn Pabricius Syat. Ent. 393 (1776)'; Latcei 
Fourmts Fronoe 47 (1798)'. Formica iuhtroia Latreille Hist. Kat. Fourmis 
259 (1802)^. Myrmica tuberaea Latreille Hist. Nat. Crust. Insect. 13 269 
(1806)*. Mantra tuberum Jurine Nouv. M«th. Class. Hym. 279 (1807)'. 
Myrmica unifaaciata Shuckard Mug. KH. (n.s.) 2 626 (1838)*. Myrmiea 
tuberum Nylander Acta. Soc. So. Fenu. 2 939 1067 (1848)'. Mymaca unt- 
/aaciata Curtis Trans. I.inn. Soc. Lond. 21 216 (1864)^ Slenamma albipamit 
Curtia Trans. Linn. Soo. Lond, 21 218 (1S64)>. Leptothorax laberu/m Mayr 
Varh. Zool. Bot, Ver. Wien 5 442 (1855)"'. Myrmica unifaaciala F. Smith 
Trans. Ent. Soo. Lond. (n.s.) 3 128-129 (1866)>'. Stenamma albipmnit 
F. Smith Trans. Ent. Soo. Lond. (n.s.) 3 134 (1856)". Myrmica unifaaciala 
F, Smith Ent. Ann. 1858 3B'" ; 1862 70". Le^Mhorax unifaeciata F. Smith 
Ent. Mo. Mag. 2 29 (1865)". Myrmica um/oscKiW F. Smith Ent. Ann. 1868 
92'*. Leptothorax tuberum Forel Denkschr. Schweiz. Ges. Naturw. 26 8fi" 
227" 415" (1874), Leptothorme umfaiciata Saunders Trans. Ent. Soc. Lond. 
1880 220". Leplofliorax tubenmi Er. Andri Spec. Hym. Europe 2 299 (1881)". 

a Dale Ent. Mo. Mag. 17 236 (1881)»; Saunders Eat. 

J)". Leptothorax tuberum Adlera Bih. Sv. Vet. Acad. 
, ; Fletcher Ent. Mo. Mag, 25 313-314 (1880)". Lepto- 
thorax tuberum tuberum Bruyont Foiu'mis Franca centr. 58 (1890)". L^ta- 
thorax tini/asciata Perkiiis Ent. Mo. Mag. 27 195 (1891)". Leptothorax 
tuberum Dalla Torre Cat. Hym. 7 127 (1893)*=. Leptothorax urtifaedata 
Parren-White Anta' Ways 244-245 (1805}". Leptothorax uni/atciaXus 
Saunders Hym-Aoul. 38 (18B8)'°. Leptothorax tubertim Vie. Hist. Worcester 
1 87 (1901)". Leptothorax tuberum ¥., race unifaaciata Vie. Hist. Sussex 1 
131 (1905)" ; Nevinson Ent. Mo. Mag. 41 32 (1905)". Leptothorax tuberum 
Vio. Hist. Cornwall 1 182 (1906)*«. Leptothorax unijasciatut (teste Saundera) 
Donisthorpe Ent. Reo. 19 254 (1907)": Trans. Leicester Lit-Phil. Soc. 
IZ 227 (1908)". Leptothorax tuberum F. subsp. unifagciata Donisthorpe 
Entom. 44 390 (1911)". Leptothorax imifaaciata Donisthorpe Ent. Reo. 24 
6 (1912)'", Leptothorax tuberum Donisthorpe Ent. Reo. 24 306 (1BI2)". 
Leptothorax tuberum sahsp. (u6e rum Crawley Ent. Rec. 26 93,96, 108 (1914)", 

5 Yelioia, or atighlly reddith yellow, the head above arUerioHy, tometimxa 
the vertex, and the cZufe of antennae blackish brown. Gaater with an irregular 
broum patch across the baae of the first segment arui extending up each tidt. 



Leptothorax unifa«oi 
Mo. Mag, 20 87 (If 
Handl. U 82 (! 
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Bead longitudinatly etriate, and finely rugose ; clypetu convex, with a 
small median ridge, and two or more lateral striae ; antennae twelve- jointed. 
Thorax finely rugose, dorsal surface not interrupted between the meeonotum 
and epinotiim ; tpinotal rpinet variable in length, narrow at the base, about 
half as long as the baaal face of the epinotum. Pedicel finely rugose ; gaaUr 
smooth and shining. Leg* without erect hairs. Long. 2-3-3 mm. 




$ Dark broum, or reddish brown, dub of antennae Uachieh brown, the real 
of Ihe antennae, mandibles, lege, and often a broad patch on the anterior harder 
of the first and second segments of the gaster yellow. 

Head more strongly longitudinally striate than in the ^ ; clypeus as in 
the !J ; antennae twelve-jointed. Thorax : mesonotam and scutellum longi- 
tudinally striate ; epinalal spines medium in length, not so long as in nyland^. 
Petiole and posl-p^wU finely striate ; gaster smooth and shining. Wings 
oleaf ; radial cell smaU and closed. Long. 3-T-4-6 mm. 



y^ 



Fig. 78. Pedicel of LeptothoTOx <«6«7-m» S- 

3 Broumish Mack, mandibles, antennae, lega, and etiremily of gaster, dirty 
poie yellou). 

Head finely rugose ; mandibles with terminal border quadridentate ; 
antennae thirteen-jointed, with a narrow, but distinct, four-jointed club, 
scope much longer than the second joint of funiculus, fiiniciUas with joints 
two to five twice as long as broad. Thorax : mesonotum rugose ; scuteUtim 
smooth and shining ; epinotum rugose, armed with two blunt tooth-like 
tubercles. Pedicel fijiely rugose ; petiole viewed in profile slightly raised and 
rounded in the centre ; post-peiioU somewhat longer than high ; gaster 
smooth and shining. Wings as in the $. Long. 2-5-3-2 mm. 

Original description of Formica tiiberum Fabricius [Syet. Ent. 
393 (1775)1 :— 

" F. Tufa, oapite abdominisque faaoia nigris, petiolo binodi. Habitat in 
Suecia. 

Praecedente minor. Antennae rufae, apice nigrae. Thorax ferrugineus, 
poetioe bidentatus." 

Habitat. 

L. tvberam ranges over Europe in the centre and soutli and in 
the Caucasus, but ia less widely distributed in the north. 
In Britain it is found in the following counties : — 
Cksnwall : Cornwall^*. 
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Devon, S. : Seaton (Date)" ; Stoke Fleming (Perldn»)" ; 
Torquay {Hamm)^*. 

Dorset : Portland''^, Lul worth ''^i and '" Burning Cliff " near 
Weymonth^^ {Dale) ; Lyme Regis {Nevinson)^^; Ringst«ad{jffaincs^« 

Isle ol W^ht : landslip (iJeiCT'a)'*; Ventnoe {Saunders}^°. 

Hants, S. : Hayling Island (Saundera)^" ; New Forest (DoZe)" 

Sossex, E. ; Pairlight near Hastings**. 

Kent, E. : Near Dover (Cwriia)* ; St. Margaret's Bay (D 
IhoTjje)"^ ; Kent, W. : Lower Shome near Graveaend {BaZy)'* 

SuireF : Coonibe Wood {F. Smith)^. 

Essex, S. : Southend {Saunders'a Coll.). 

Middlesex : Colney Hatch (F. iSmilh)'^'. 

Worcester : Worcester {Ftetcher)^^ ; sides of the Teme, Powick, 
Bransford^'. 

Leptothorax tvberum is found in moss, decaying wood, in and 
under bark, in old stumps, in the dry stems of brambles, and also 
under stones. 

Latreilie recorded it aa inhabiting the chinks in walls^, and Forel 
says it is found on the mountains in Switzerland as high as the 
region of the fir trees, but also on the plains, in dry and rocky 
places under stones". 

L. tuberum has not been found further north than Worcester- 
shire in Britain. 

Farren-White discovered a large colony between the laminae of 
a boulder of Portland stone on the Isle of Portland^*, and Perkins 
saw the workers running over ahale in the hottest sunshine on the 
cliffs round 8toke Fleming, their nests being situated in cracks 
between the flakes of shale, the individuals in each nest however 
being few in number^^. 

In 1857 Baly discovered a colony in a decaying post at Lower 
Shorne near Gravesend in which there were not less than one 
hundred and fifty individuals'^^. 

Nevinson found, at Lyme Regia, some rotten sticks bored by 
Osmia Uucomdana lying on the ground, and on cutting one of these 
open to look for the cells of the bee, he came upon a nest of L. 
tvberum with undeveloped eggs. This stick he placed in a bos, in 
the hope of obtaining the sexes. He afterwards found similar 
nests in the same locality, and introduced eggs from one of them 
into the box with the others, when he noticed that immediately 
the workers discovered the new eggs, they felt them with their 
antennae, seized them about two-tlurds down, and carried them 
into their nest. All the eggs hatched out, and several males and 
females were obtained". 

Forel observed the copulation of L. tuberum on the summit of 
Mont Tendre on August 30th, 1S71, and he records isolated fertile 
females under bark at Vaux and Zurich in the spring". 
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Nylander records the capture of a winged female by Dahlbom 
at lioreborg on July 14th, 1841', Curtis beat two males and two 
workers out of a privet hedge in the Folkestone road near Dover 
on July Slat, 1862', and I found the male in a nest at St. Margaret's 
Bay on August 26th, 1907. On August 23rd having swept workers 
from the grass on the slope of the undercliff I determined to try 
and find their nest, and this I succeeded in doing on the 25th, 
when a small colony was found under a atone in company with 
Donielhorpea nigra, and on digging up the chalky ground under the 
stone, a male, dealated female, and a number of workers were 
secured'*. 

Fletcher bred males from eggs laid by workers in captivity. At 
the beginning of April, 1887, he found a nest of L. tvSerum under 
the bark of a scrubby old maple at Worcester, and collected the 
colony into a tin, but in doing so he lost the queen, as on reaching 
home, he ooly found workers present. These he fitted up in a 
flower-pot partly filled with earth, moss, and pieces of bark, and 
on examining the nest in July he was astonished to see a number 
of larvae present, and three weeks later he observed several cocoons 
(he must have meant pupae, as the pupae of Leplothorax are always 
naked). Late in September males began to appear, twenty-one in 
all being reared^*. Saunders unfortunately records them as the 
males of L. nylanderi*" , but the specimens, males and workers, are 
undoubtedly the L. fuberum F. 

Crawley found a small colony in June, 1912, at Seaton in Devon, 
in moss under flints on the cliffs, consisting of sixteen workers, 
one male, several pupae of all castes, and larvae. Specimens from 
this colony were named by Forel — " L. Ivherum F. var. approaching 
inUrrv/ptue Sch.," but as Crawley says it can only be considered a 
very slight variety of tuberum, s. str., and he describes it as 
follows" :— 

" 5 Thorax finely rugose. Spines aa in tuberum (». atr]. Reddish yellow ; 
olub of antennae, front of head, but not vertex, and an irregular patch on the 
base of first segment of gaster, dark brown. L. 2'5 nun.-2'T mm." 

" ^ Joints 2-5 of funiculus much longer than brood, but not so long aa in 
the preceding {tuberum, b. air.) Mandibles quinquedentate. Head, thorax, 
and pedicel finely rugoee ; gaster smooth and shining. Epinotum without 
tooth-like tubercles. Brown-block ; mandibles, antennae, and legs paler 
L. 2-7 mm." 

Adlerz describes an ergatandromorph of L. tvberum''^ : — 

Incomplete lateral ergatandromorph. Right aide exclusively worker, 
left partly male and partly worker. Left half of head male, pronotum worker, 
meeonotum, parttptera, acutellum and mesopleurae male ; metonotum and 
epinotum worker ; legs male with worker colouring. Petiole and post- 
petiole between male and worker, but left side darker like that of the male. 
Oaster as in the worker, but on the left side of tip with an incomplete 8t«mite, 
representing the seventh segment of the male. There is a projecting, irregular 
penis, with lie genital valves so abortive on the right side as to be recognizable 
only with difficulty. At the right of the penis is a rather irregular sting. 



mzecDy Google 



16S BRITISH ANTS. 

Leptothoraz intetraptas Schen. 

Myrmica irHerrupta Schenck Jahib. Ver. Naturk Nasaau 8 106-107' I40> 
145' (1862). Leptothorax inletruptut Mayr Verh. Zool. Bot. Ver. Wien 5 
446 (1865)*. Myrmica {Leptolhorax] eimpHctitMufci Nylander Ann. So. Nat. 
Zool. (4) 5 92 [1866)'. LeptathoToiC tuberum r. intoruphM Forol Denkachr. 
Sohweiz. Ges. Naturw. 26 86* 228' 415' (1874). Leptothorax tAtberum vor 
mterruptue Er. AndrS Spec. Hym. Europe 2 299 (1881)'. Leptothorax irUer- 
TUptUB DoUa Torre Cat. Hym. 7 124 (1893)"; Bondroit Ann. Soc. Ent. 
Belg. 55 12-13 (1911)''. Leplolhorax tubero-affinU (teste Foret) Bonisthorpe 
Ent. Reo. 24 306 (1912)'*. Leptothorax tubenun var. lubero-agmia Doqib- 
thorpe Ent. Rec. 25 63 (1913)". Leptothorax affino-tubeTtan Crawley and 
DoniHthorpo Int. Ent. Cong. Oxford 1912 2 20-21 (1913)'*. Leptothorax 
tuberum subap. irUeTrupttia Crawley Eat. R«o. 26 94, 96, 108 (1914)". 

$ Reddiah yellow, with the Jront of the head, and the elvh oj the antennae 
blackiah ; gatler viilh a more or less aialinet brovm patch at the bate o/ the first 
segment, o/ten interrupted in the middle, and extending up the aideg of the seg- 
ment, legs, mandibles, and the rett oj the antennae yeUotv, or reddish yeUow, 

Head rugose, finely striate; alypeus ea in tuberum; antennae twelve- 
jointed. Thorax slightly more finely rugose than the head, no impression 
between mesonotum aod epinotum ; eptnotal spines long, narrow, curved, 
about two-thirds aa bi^ aa the basal face of the epinotum. Pedicel a. little 
more finely rugose than the thorax ; gaster smooth and shining. Legs without 
erect hairs. Long. 2'3-3-4 mm. 



$ Club oJ antennae, head, thorax, and pedicel black, mandibles, legs, and 
the rest o/ (Ae antennae yellow ; gaster blackish brown with a narrow yeHow 
band at the apex of all the segments. 

Head longitudinally striate, rugose; clypeus as in tuberum; antennae 
twelve- jointed. Thorax: >ne«(mo{um finely longitudinally striate ; smiteUam 
smooth and shining in the centre ; epinolal spines longer than in tubertim. 
Pedicel rugose ; gaster smooth and shining. Wings clear ; radial cell small 
and closed. Long. 3'7-4'5 mm. 

Fig. 80. Pedicel of Leptothorax inCerruptus J. 

^ Black, mandibles, antennae and tegs pale dirty broumish yellow, with 
the articulationa of the legs and tarsi lighter. 

Head finely rugose ; mandibles quadridentate ; antennae thirteen-jointed, 
scape as in tuberum. funicxdrts vith joints two to five as broad as long. Thorax 
finely striate longitudinally ; mesonotum at the aides Bind scuteUum in the 
centre more finely striate than the rest of the thorax, which gives the appear- 
ance of being smooth and shining ; epinotum armed with two blunt tooth- 
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1 with the post-petiole ; paat-pEtiole higher than long ; gaater smooth 
end shining. Witigt oa in the $. Long. 2-6-3 nun. 

Original desciwtion of Myrmica imarupla Schenck [Jahr. Ver. 
Naturk. Nassau 8 106 {$), 107 {?), 141 (^J) (1852}] :— 

" A. I bis 1 L. {?eJ6 odtr rSlhUchgdb, der Vorderleib in, der Regel von letiUrer 
Farbe. Kopf vomen nach dem Untetrande hin braun, Scheitel gelb ; FiihUr- 
heule braan ; am Ende des SegjnerUa befindet eich sine von auaaen nack innen 
verackmdhleile, millen urUerbrockene braune Binde (oder zwei dreieckige braune 
Flecken), oft auch fehlend, oder nur durch eine braunliche Ftobung angedeutet 
Bonst ist der Hinterleib gelb. Der gonze KOrper mit abstehenden Borsten 
besetzt, die Beine kahl. Kopt lang, viereckig, merklich breiter, ab der 
Thorax, fast von der Lange deaaeiben, nicht ausgerajidet, foin langHgestreift. 
Die Fuhler 12-gliedrig. Die Stimlappen Bind etwas seitlich vorlongert und 
aufwarti gebogen. Thorax ftusserat foin unregelmasHig gerunzelt, die BniBt- 
seiten sohr foin lingagestreift. Die DornapitEen des Metathorax lang, gchief 
aufvidrtagerichtei, elwai gebogen. Hinterleib kurz, nindlich, ohngefahr von 
der Lange des Thorax. 

W. (nur im ungeflligelten Zustand niir bekannt). IJ bis If L. Blaee- 
branngdb, der Hinterleib gdb ; ftroun aind Kopf, FuMerkeule, Schildchen, 
und eine breile Binde auf jedem HinterUibaring, fast den ganzen Ring ein- 
nehmend, nur am Border- und Hinterrande einen schmahlen gelben Streifen 
iibrig laasend, der am Vorderrand bceitor. Kopf vomen ziemlich grob 
l&ngsrunzelig, neben netzrunzeUg, Kopfechitd glanzend, nemger gerunzelt ; 
Stimfeld nicht deutUch begrenzt ; Stirnlappen aeitlich erweitert, aufgebogen. 
Fuhler 12-gliedrig, Keule braun. Thorax fain und dicht langsgeatreift, SoWld- 
chen mehr oder weniger glatt und gl&nzend, hOchstena am Anfang oder auch 
noch am Ende hin langageetreift. Metathora>: mit zwei kurzen atarken, 
apitnen Domen, fast gerade ausgeatreckt, zwiachen und unter denaelben dicht 
regebnassig quorgorunzelt. Hinterleib rundlich, der ganze KOrper kurz und 
gedrungon. Beine gelb, die Schienen mit anliegenden Bdrstchen." 

" Das Miimichen iat eCwas langer, ats der Arbeiter, aber aehr schlank, 
von der Geatalt des M. der M. tinifaeciala und cinguiala. Tief braun -schwarz, 
Hinterleib sehr glanzend; Fiihler braun HfiftgUeder und Schenkel braun- 
Bchwarz, Schienen braun, Baaia und Spitze der Schenkel imd Schienen blassgel- 
blich, Tarsen blaasgelblioh oder brauiUich und nur die Spitzen der Glieder blass. 
Fliigel ganz waBserhell. Der Kopf klein, die Kiefer gelblich ; Netzaugen 
sehl dick, weit unten sitzend, Kopf und Thorax fein t&ngsstreifig. Fiihler- 
schaft ohngefahr dem dritten Theil der Geissel gleich. Der zweite Knoten in 
den Stiel allmiihUg vorschmUilert. Metathorax mit 2 kurzen Zahnchen. 
Von dem M, der unifasdala und cingulaia durch die Farbe der Fuhler und 
Beine verschieden," 

Habitat. 

L. interrujdiM is found here and there in Central and SoutJaem 
Europe and appears to be rare. 
British distribution : — 
Hants, S. : New Forest (Crawley and Donislhorpey^ . 

This pretty little species was discovered by Crawley and myself 
in the New Forest in a sandy place sparsely covered with fir trees 
on July 23rd, 1912, when a number of small colonies was found 
under stones, often in connection with nests of Tetranwrium 
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Many colonies contained males, winged and dealated female, 
some males, but no winged females, others no winged forma but 
several dealated females in each, and in one a single dealated 
female was present. 

Several large specimens {3'i mm. in length) occurred among the 
workers in these nosts, in which the head is nearly entirely black 
above, and more rugose than in the ordinary worker, the gaster 
long, and the band, interrupted in the centre, on the first segment, 
distinct, the other segments being also banded. 

Specimens sent to authorities on the continent were named 
L. tiiberum var. [ubero-affinis, and subsequently L. iiUerruplue, the 
latter being undoubtedly correct. Ae Crawley points out, the form 
of the pedicel in the male of irUerruptus distinguishes it from the 
males of the others, and as the pedicel in the male of affinis is even 
more elongate than in the male of tubervm, the former is still 
further removed from the New Forest specimens'^. 

L. irUerruptus chiefly nests under stones, though Forel records it 
as rare in Switzerland in dead wood and under bark^ (but also 
under stones), Bondroit says it occurs especially under stones, and 
rarely in moss, and he once found a small colony in an empty 
snail-shell in Belgium", and Schenck observed it under moss and 
turf, and running about amongst grass at Nassau^. 

The winged forms occur in June and July, Forel found males 
and winged females in the nests at Vaux from June 27th to July 
17th*, Schenck observed a winged female, two males, and a number 
of sex pupae in a nest on the slope of a mountain on June 26t.h*. 
and subsequently, in the same place, many winged females and 
one male^ ; he also records several dealated femaJes in each nest 
in the spring and iate summer'. 

Crawley found a dealated female inierruplua in the earth of a 
TetramoriTim neat; colonies of the Leplolhorax and Tetramorium 
would not mix in captivity, but he united two colonies of the former 
in an observation nest, which placed their broods in a single pile, 
and mingled together without any animosity^*. 

On June 23rd, 1913, when in the New Forest locality, I again 
found a number of colonies of L. inlerruplns under stones — some 
in connection with Tetramorium nests — which contained workers, 
dealated females, and larvae, hut no winged forma nor pupae were 
present. One of these, in which three dealated females were 
present, I brought home, and established it in a " Crawley- Lubbock" 
nest, where it has lived ever since. On March 5th, 1914, larvae of 
Tetramorium caeapttum, Myrmecina graminicola, and LejAotJiorax 
affinis were placed in the outer part of the observation nest, when 
the Leptolhorax larvae were carried in first, and subsequently the 
others. The Tetrnmorium and Myrmtnna larvae were jmrtly 
devoured in a few days and their remains buried in the earth, the 
L. affinis larvae being placed with the L. int-erruptus brood, but 
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the fcmner w^e probably eventually eaten, as I have been unable 
to detect any affima workers, though a number of interruptua 
workers have been reared. E^s were laid by the inlerrujaue 
females on May 26th, 1914. 

On July 24th, 1914, a namber of colonies of interrupt'UB were 
f^ain observed in the New Forest — one of these, which contained 
many males and winged females, was found in the centre of a 
strong colony of Myrmica ecabrinodia v. aabukti situated in a 
moond — and workers, larvae, and pupae were brought home and 
placed in the outer part of the 1913 nest. The new workers entered 
the nest, breaking through the earthen wall constructed by the old 
inhabittuits of the nest and joining forces with them. No fighting 
took place and the ants have formed one colony. 

TETBAfflOBIDM Mayr. 
[TtTptt, four ; /iipior, parts (i.e. the joints of the maxillary palpi).] 

Type : FormJOB caespitnm L. (Giru'd, 1879). 

This genus is distributed over the whole world, and contains 
many aphidicolous species. Tetramorium is essentially African, 
but many species have reached India and New Guinea ; Europe has 
probably acquired its representatives from Southern Asia, and 
only a few more or less aberrant species are present in America. 
Two cosmopolitan forms, which have been carried all over the 
world by commerce, occur in Britain in hot-houses. 

Girard [Traits. fil6m. Ent. S 1016 (1879)] cites Formica caeapitum 
L., as the type of this genus, in which he is followed by Bingham 
[Faun. Brit. India Hym. 2 175 (1903)], and Wheeler [Ann. New 
York Acad. Sc. 21 173 (1911) : 23 79 (1913)]. 

t^ Head quadrangular ; clypeus triangular, with i 



Ulteriorly ; /ronlal earinae projecting, short, wide apart and some- 
what divei^nt posteriorly ; frontal area not sharply defined ; mandiblei 
broad, with five to seven teeth on the terminal margins ; maxillary palpi 
four-jointed ; labial palpi throo-jointed ; arUenrtae twelve-jointed, funicidua 
with the last three joints forming a olub, which is about a^ long as the rest of 
the jointe of the funiculuB taken together, last joint of club longer than the 
two preceding taken together, Thartuc short ; pronotum broad anteriorly, 
with distinct anterior angles ; somewhat depressed between the mesonotum 
and the epinotiun ; epinolum armed with two ahort spines, or pointed 
teeth. PetioU cylindrical anteriorly, nodiform posteriorly ; poit-petiole 
transverse, broader than petiole ; gasier oval ; sling large. 

5 SIec large, two or three times that of the §. Characters as in the ^, 
epinotal apintg atouter, gaeter longer and more robust. Wings: /ore-wings 
with one cubital cell and one discoidal cell. 

3 Head amallsr than in the $ i matidibles flat, terminal margin dentate ; 
maxillary palpi tow;-jointed ; Uibial palpi three-jointed ; antennae ten- 
jointed, scope short, funiculua with the second joint long, longer than scape. 
Thorax : meaonotam with Mayrian furrows ; ipiHolum slanting, armed with 
two very feeble teeth, or tubercles. Wing« as in the £. Siie a little smaller 
than in the $. 
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Original description [Mayr Verb. Zool. Bot. Ver. Wien 6 < 
(1855)] :— 

" (riT-po vier, litptay Gliod.*) 

Arbelter : Der Kopf ist ohne Oberkiefer viereckig tnlt abgenmdeten 
Hintoreoken, breiter als der Thorax. Die Oberkiefer aind breit und am 
Innenrande gezShnt. Dio UnterkiefertaatBr siud vier-, die Ijppentaater 
dreigliedrig. Die Oberlippe iet in der Mitte des vorderea Kandes echwach 
atumpfwinklig auagebuchtet. Der Clypeua is mftssig lang und breit, von 
vorne nach riickwairte convex, von einer Seite zur anderen last plan. Die 
SUmlappen sind zteinlii^ schmal. Der Sohaft der zw6lfgEedrigen Fiibler 
iat nahe am Orunde eCwae bogeiif Oraiig gekrilnuat ; die Geisael ist keulen- 
fOrmig. Daa Stimfeld iat kauiu angedeutet. Die Functaugen fehlen ; die 
Netzaugen sind ztemlich klein. ovul und in der Mitte dea SeitenrandeB des 
Kopfes gelegen. Der Thorax ist vome ara breiteaten und hinten am aohmal- 
aten. Zwiaohen dem Meso- und Metanotum is oben keine Einadmiirung, 
Bondern bloaa sine feine Furcihe. Das Metanotum ist mit zwei nach aufwfirCe 
und hinten geriohteten Domen bewehrt. DaB erate Ghed des Stiolehens iat 
vome kura geatielt, oben hinten knotenfOnnig, welcher Knoten obenso lang 
als breit und etwaa h5her ist aJa der Knoten des Eweiton Qliedes ; das Ewette 
GUcd is knotenfOrraig, breiter aia lang und breiter ala der Knoten des ersten 
GUedea ; die Unteraeite des Steilchens is unbedomt, hOohstens findet man 
auf dem Kweiten Glied cinen aehr kurzen, stumpfea, zahnartigen H6ckec. 
Das erater Segment dea Hinterleibes bedeokt melir als dreiviertel Theile des 
Istzteren. Die Seine sind aiemlieh dick. 

WsilKhen : Der Kopf is BO wie beim t^ mit Ausnahnie der hier vorhandenen 
Punctaugen und der grOsseren Netzaugen. . . . Der Thorax ist etwaa vor 
den Fliigelgelenken am breitesten ; das Mesonotum und Schildchen liegen 
iu derselben Ebene und sind floch ; das Metanotum iat mit zwei nach hinten 
und aufw&rts geriohteten Domen oder zahnartigen HOckem vereehea. Daa 
Stielchen ia so wie beim ^. Der Hinterleib ist langlioh-eifOrmig, deesen 
erstea Segment bedeekt ein halb bia zwei Drittol deaselben. Die Costa 
transversa verbindet sich mit der Coata cubitalia an deren Thetlungsstelle, 
wodurch nun eine einzige geachlossene Cubitalzelle gebildet wird ; die Costa 
recurreiiB Ist vorhanden, daher sioh auch eine geachlossene Discoidalzelle 
vorfindet ; . . . 

MannChen : Der Kopf ist klein, schmaler als der Thorax. Die Ober- 
kie£eT sind schmaJ und gez&hnt. Die Kiefertastel und Lippentaster aind bo 
wie bei den vorigen Geschlechtem. Der Clypeus iat m&ssig gewatbt, ungekielt 
und reicht bia zwischen die Fiihler. Das Stimfeld ist undeutlioh ausgoprHgt. 
Der Scliaft dor zelingliedrigon Fiihler Ist so lang als das lange zweite Geissel* 
gUed. Die Netzaugen sind gross und hervorstehend. Das Mesonotum, welches 
zwei nach hinten convecgirende T.inien eingedruekt hat, uberragt bloaa das 
Pronotuui. der Metathorax ist nicht verllngertj doa Metanotum ist mit Kwei 
BiUsaerst kurzen oft undeutUohen Zahuchen veraehen. Daa Steilchon is 
ahnlioh jenem des 5 und doa ?. Doc Hinterleib ist eifOmiig, hinten zugeapitzt 
und dcssen erstos GUed bedeokt die H&lfte desselbeit. Die Flugel aind so wie 
beim 9. Die Beine sind dj^nn und lang." 

Tetramoriom caespitom L. 

Fonmca caeapilum Linnaeus Syat, Nat. Ed. 10 1 681 (1758)', Formica 
bittodU l4mmeufl (Cent. Ins.) Amoen Aead. G 413 No. 94 (1763; 1789)'. 
Formica cae-npitum Latreitle Esa. Hiat. Founnis France 60 (1798)'. Myrtnica 
eacepilrim Latreille Hist. Nat. Ina. 13 259 (1805)'. Alta carspilum IJhger 
Mag. Ina. 6 194 {1807)^ Formica Jutea Leach Zool. Joum. 2 290 (1826)'. 
Myrmica/uscvla Nylonder Acta. 800. So. Fenn. 2 935 1053 9 ,5 (1846)'. Myrmtoa 
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impura FOrster Hym. Stud. 1 4S (ISSO)'. Myrmica mode*ta FOister Hym. 
Stud. 149(1860)'. Myrmica fti»culaF.8nuthZoo\. 9 32iS (1851)^*; Scheack 
Jahr, Vec. Naturk. Naesaa 8 86-91 (1852)". Myrmica atratula Schenck 
Jahr. Ver. Naturk. Naaeau 8 91 (1862) $". Myrmica Juaada F. Smith Zool. 
11 4080 (1863)". Myrmica caeapHum Curtis Trans. Linn. Soo. Lond. 21 
216 (1864)". Myrmica maculipee Curtia Trana. Linn. Soc. Lond. 21 216 
(1854) $". Myrmica cofapiiam F. Smith Tthjis. Ent. Soc. Lond. (n.B.) 3 
122-124 (1856)'* : Ent. Ann. 1855 97". Telramorium car^pitum Moyr 
Verh. Zool. Bot. Ver. Wien 5 426 (1865)". Telramorium atratidum Mayr 
Verh. ZooL Bot. Vor. Wien 5 429 (1855) 5". Myrmica {Tftramorium) eaeapi- 
tam F. Smith Cat. Brit. Foas. Hym. 26 (1858)'°: Trans. Ent. Soc. Lond. 
(n.B.) 4 1857 279 (1868)". Myrmica caeapitum F. Smith Ent. Ann. 1895 
89". Telramorium caetpitum F. Smith Ent. Mo. Mag. 2 20 (1865)" : Ent, 
Ann. 1868 95". Myrmica caespilum Moggridge Harvesting Ants 63 (1873)". 
Telramorium caeapilum Forel Donkschr. Schweiz. Gea. Naturw. 26 72" 
224" 270" 412" (1874); MoCook Proc. Aoad. Nat. 8c. Philadelphia 1878 
16-19"; 1879 156-161"; Samidere Trans. Ent. Soo. Lond. 1880 218"; 
Parfitt Trans. Devon Aaan. So-Art. 12 516 (1880)" ; Ec. Andrfi Spec. Hym. 
Europe 2 285 (1881)"; Lubbook Ants, Bees, Wasps 17 (1882)"; Fowler 
Ent. Mo. Mag. 19 139 (1882)" ; Forel Bull. Soc. Vaud. Sc. Nat. 20 23 (1884)" ; 
Perkins Ent. Mo. Mag. 27 195 (1891)" ; BigneU Yomig Nat. 3 256 (1892)" ; 
Dalla Torre Cat. Hym. 7 131 {1893)" ; Farren-White Anla' Ways 6«' 95" 
242" (1893); Saunders Hym-Aoul. 33 (1896)"; Marlott U.S. Dp. Agr. 
Div. Ent. (ca.) Bull. 4 97-B9 tf. iS^-a. (1896)" ; Rothney Ent. Mo. Mag. 
35 14 (1899)"; Morley Hym. Suffolk 2 2 (1899)*'; Nevinson Ent. Mo. 
Mag. 38 12 (1902)"; Vic. Hist. Surrey 1 85 (1902)"; Janet Obs. Fourmia 
61 (1904)"; Nevinson Ent. Mo. Mag. 41 21 (1905)"; Vic. Hist. Sussex 1 
131 (1905)"; PSrez Soc. Linn. Bi^eaux 61 XXXII-IV (1906)"; Vic. 
Hiflt. Berks 1 76 (1906)"; Vic. Hist. Cornwall 1 182 (1906)"; Vic. Hist. 
Someraet 1 75 (1906)"; Escherieh Amoise 117 (1906)"; Vic. Hist. Kent 
1 116 (1908)"; Wasmann Biol. C«DtraIb. 28 353 (1908)"; Donisthoipo 
Trans. Leicester Lit-Phil. Soc. 12 226 (1908)*°. Telramorium caeapitum 
caetpitum Emery Deutsch. Ent. Zeitschr. 1909 700". Telramorium caeipiliim 
Wheelor Anta 154«^ 278" (1910); Donisthorpo Ent. R»c. 22 17 (1010)": 
Entom. 44 300 (1911)" : Ent. Rec. 24 6-6 (1912)" : 25 267 (1913)" ; Evans 
Scot. Nat. 1913 116"; Crawley and Doniathorpe Int. Ent. Cong. Oxford 
1912 2 21 (1913)". 




^ Variable in colour, blackish broum io brovrrtiah yellow, with the ma,ndii)lea, 
anlenruie, artictdcUions oj the lege and the tarsi yeUoiv. 

Head and thorax striate longitudinally. Fetiole and ■poal-petioie wrinkled 
longitudinally, but generally smooth in the centre ; gaster smooth and shining. 
Long. 2-4-4 mm. 

$ Blackish brown, wilA the mandililea, antennae, lege, and poeterioT margine 
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o/ the tegmenta of the gaater reddish y^Uno. The articvlaiion oj the leg* M pfien 

Head longitudinally striate. Thorax longitudinally Btriate ; tneatmolum 
amooth and ahiiuDg anteriorly, but with a few large scattered punoturee ; 
eeuiellutn amooth and ehining. Petiole and po»l-petioU broader proportion- 
ately than in the ^ ; gaster smooth aod shimng. Pteroatigma mid neroM of 
the winga dirty yellow. Long. 7'5~B mm. <fi-8 mm. teste Amdrd.) 

S Colour aainthe'i. 

Head striate. Thorax striate ; meaonottan transversely striate, with • 
space between the Mayrian furrows, and a space on each side generally emootii 
and shining. FetioU and post-petiOle finely striate ; gaMer smooth and 
shining. ICtnpii as tn the 2- Long. 5-&-6 mm. (6-7 nun. teste Forel.) 

Ovum : Yellowish white, round, oval. 

Larva ; Yellowish white ; whiter and more hairy when young ; similar 
to that of Atiergaiea, the head however is furnished with utort hairs, the 
short branchii^ hairs scattered over the whole body are not so densely, 
nor compactly branching, and the longer hairs are not serrate. Long anchor- 
tipped hairs are situated on the dorsal surface of the second to the sixth 
abdominal segniente. 

Pupa : Pale yellow, smooth and shining, as if out out of wai. 

Original description of Formica caespitum Linnaeus [Syst. Nat. 
Ed. 10 1 581 (1758)] :— 



Habiiat. 

Tetramorium caespitum is very common in Europe and Asia, 
and ia also found in Japan ; it is rare in North Africa, and iB 
present in North America as an introduced species. A number of 
subspecies and varieties occur, chiefly in the Mediterraneaji 
Regions. 

In Great Britain it is most common on the seashores in the 
south of England, but has also been found in a number of inland 
localities, and occurs as far north as the Bass Bock and Ailsa 
Craig : — 

Cwnwall, W. : Scilly Isles (Farren-Wkite)*^; Tresco {F. Jenkin- 
son) ; Tol-Pedn-Penwith«« ; The Lizard (Dale Coll.) ; The Land's 
End (F. Smith)^^ ; Cornwall, E. : Pentire Point {Rolhney)** ; New- 
quay (Nemneon)*^ ; St. Issey {Crawley and Donislkorpe)*^ ; Tre- 
betherswick (Salktt) ; Whitsand Bay (Bignell)'* ; Boscastle and 
Downderry**. 

Devon, S. : Stoke Fleming {Perkins)'^ ; Dawlisfa (Hamm) ; 
Seaton {Crawley) ; Branscombe {Farr en- White)" ; Haldon, Black- 
down, Exmouth Warren, and PljTnouth {Parfitt)"^ ; Devon, N. : 
lUracombe and Morthoe {Saunders Coll.) ; Lynmouth {Farren- 
White)*^ ; Lee Bay {Bagnall) ; Lundy Island {Donisthorpe)" . 

Somerset, N. : Batheaston^". 

Doraet : Charmouth {Dale)^^ ; Lyme Regis {Nevinson)" ; 
Wareham {Dale CoU.) ; Studland {Morice) ; Swanage (Nevineon). 
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Isle ot Wight : SaDdown^*, Shanklin and Luccorabe Ohinea'*, 
the Undercliff", and Ventiior'* {F. Smith); Landslip {Fowler)'*; 
Blaclcgaug dine (Don\atltor'i>e). 

Hants, 8. : Bournemouth {F. fimith)^'' ; Hayling Island 
(Saufidera)" ; New Forest (Vonisiltorpe)^^ ; Hants. N. : Fleet 
(B. A. BiUkT). 

Sussex, E. : Hastings DiBtrict^^ ; Camber Sands (Donisthorpe) ; 
Snssez, W. : Arundel Park {F. Smttk Coll.), 

Kent, E. : Folkestone {F. Smitk)^* ; Deal {F. «m»"(A)*<* ; Dover 
{F. SmUh)^" ; Sheppey (Cliampion) ; Throwlev** and Hunting- 
field (CAt«y) ; Kent, W. : Darenth (0«rt(«)i* j'Plumetead Wood 
(F. Smith)'*. 

Samy : Shirley (F. Smitk)^* ; Chobham (Saunders)*^. 

Enex, S. : Southend (Cttrtw)'* ; Shoeburynesa (F. Smith)^" ; 
Eneot, N. ; Walton-on-the-Naze (Harwood). 

Middlesex: Hampstead Heath (Farrtn-White)*^. 

Berks: Wellington College (Sames)*' ; Tuhimy (Doniatkorpe)*^. 

SnfloUt, E. : Lowestoft (F. Smitli)^' ; Pakefield (J/orice)*- ; 
Dunwich (Farren-White)*^ ; Ipswich {Morley)*'' ; Herringfleet 
(Bedwdl) ; Suffolk, W. : Brandon District {Ferkins)" ; Kneltish 
Hall Heath (Morleij). 

Cambridgeshire : Mildenhall {D. Sliarp). 

Glamorgan: Horton, Gower (Hotfetf)' 

Carmarthen : Llanstephan {£. A. Butler). 

Carnarvon : Abersoch (Nevineon). 

Pembrokeshire: Tenby (ZtonwiAorpe) ; St. Davids {j4/ieH. 

Denb^h : Deganwy District {W. Oardner). 

Haddington : Bass Rock (Evans)'^. 

Clyde Isles : Ailsa Oaig {Bagnail). 

Tetramorium caeapitum prefers to neat in open country and 

loours in sandy places, on banks, in fields, etc Schenck" records 

t in woods on the Continent, but Forel*' states this is seldom the 

r ease, and I have never found it in woods in Britain. It occurs in 

I the New Forest, but is there confined to open sandy heaths, where 

I only a few scattered fir trees are present. In Switzerland, accord- 

j to Forel, T. caespitum ranges as high as the region of the fir 

[ trees*', and I found it, in October, 1912, on Les Agittes, nesting 

between the interstices of a wall of rock. 

Its nests are often deep in the ground, and are frequently 
I situated under stones, but are sometimes covered with a dome i^ 
I «BTth of considerable proportions, and small secondary domes may 
V ^o be |M-^ent. Long narrow gallerira extend, just beneath the 
right round these domes, and very small holes, often 
1 with grains of earth, comiect these galleries with the open 

^ aays it not infrequently Uvea in houses on the Continent. 
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and this also appears to be the case in America, where this 
has been introduced from Europe. Wheeler writes — the pave- 
ment ant {T. caespitum) of Europe is now conamon about New 
York, Washington, and Philadelphia, but it is so sporadic that 
WB must conclude either that it is of comparatively recent im- 
portation, or is prevented from spreading by competition with 
our native ants'*. Marlatt says the pavement ant of onr Eastern 
Cities is the common meadow ant in Europe, and is very common 
in the eastern towns and particularly in Washington, having 
colonies beneath the pavements, and is often a more pernicious 
and pestilent house nuisance than the true house ant. He goes on 
to say that it seems to be the species referred to by Kalm in 1748 
as often occurring in houses in Philadelphia*^. 

The colouiea of this Teiramorium are often very populous, their 
nests being very extensive, and their enormous females are certainly 
capable of founding colonies unaided. In July, 1906, Wasmann 
found a number of dealated females, after the marriage flight, 
at Hohscheid in Osling, Luxemburg, some under stones in httle 
cells. He took seven females and put them with damp earth in an 
observation nest, where they fought each other. On September 4th 
there was only one female surviving, enclosed in a cell with eggs 
and small larvae^'. 

The marriage flight takes place chiefly in July, but also occurs 
from the end of June to well into September according to Schenck^^. 
Porel has seen the males and females leaving the nest as early as 
six o'clock in the morning at Lugano on July 1st, 1871^*. The male 
and female beuig nearly the same size, the latter does not carry the 
former during the marriage flight. I have found males and winged 
females in the nests in June. July, and the beginning of August. 

Forel records quite small larvae in nests on October 9th^*, 
Bignell found young larvae on May 6th at Whitsand Bay*", and I 
have taken young larvae in the neata at Tenby in April, but larvae 
appear to be present all through the year. 

The workers of this ant are very courageous, fierce, and quarrel- 
some, they are robust and their bodies are very hard, their gait is 
rather quick, and they follow each other in tiles, but also go out 
alone on foraging expeditions. They carry their fellows over the 
back in the same manner as previously described for Myrmica. 

Ixjrd Avebury states that TetramoriuTn caespitutn has the habit 
of feigning death ; he says that this species, however, does not 
roll itseM up, but merely applies its legs and antennae closely to 
the body*^. I have not witnessed this, nor have I ever been able 
to get the ants in my observation nests of this species to exhibit 
this phenomenon. 

These ants are carnivorous, but also hke sweet food, Forel having 
noticed them entering the corollas of Stachys plants to suck the 
nectar**, and they cultivate root Aphidae in their nests, hut do 
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not appear to seek other species which occur on planta. They 
also exhibit a tendency to collect and harbour seeds in their nests, 
more particularly in warm climes such as Algeria, where they 
construct special chambera to act as granaries. Andre had sent 
to him, in the month of December, a number of seeds of a dirty 
yellow colour, from such a granary of this ant at Oran'*. Moggridge 
records that this species may occasionally be seen collecting and 
carrying seeds into its nesta at Mentone and Cannes**. 

Farren-White says he found this species manifesting harvesting 
itincts at Branscombe in Devonshire*^. He noticed the diligent 
irkers filing into their nest with grass-seeds in their mandibles, 
id on disturbing their habitation he found many seeds scattered 
long the dibria of what he took to be their granary*'. Janet 
lords that at Beauvais it is not rare to find accumulations of 
in the nests of this ant, and that at Bois du Montois he 
lund, on September 3rd, a cupful of the Httle seeds of Mercurialis 
id Paniscum heaped up in a chamber in a nest situated under a 
one. He noticed that those seeds which were deepest in the 
earth had germinated, whereas the ones which were least exposed 
to moisture had not done so*". Escherich, in the hot summer of 
1904, repeatedly found stores of seeds in the nesta of T. caespitum 
at Strasburg, a fact which he had not observed in former years*'. 
Wheeler remarks that it is interesting to note that this ant occa- 
sionally stores seeds in the chambers of its nests. He has seen the 
chambera of a colony of this ant near Mamaroneck, N.Y., filled with 
grass seeds, and he points out that in this case we have apparently 
either an evanescent or an incipient habit**. 

In April, 1909, I found a great number of Cardamine seeds 
(probably either C flexuosa or G. hirsvta) in many nests of T. 
caeapitum at Whitsand Bay**, again in April, 1911, the same seeds 
were found in some of the nests of this ant at St. Issey**, and in 
June, 1913, a number of Ceraatium seeds were found in throe nesta 
of this same ant on Lundy Island". All these nests were situated 
nnder stones, and the seeds occurred in chambers just beneath the 
stone. 

P6rez in 1906 records that these ants attack the tubers of potato 
plants, excavating more or less profound cavities, many young 
plants being killed in this way. He mentions that the roots of 
young cabbages and carrots, as well as uncultivated plants, are 
also injured by T. caeapitum, and he says it is remarkable that 
these fact« have never been noticed before (" jusqu'a ce jour ")**. 
lannaeus however in the original description of this species in 
1758 writes — " Habitat in tuberibus,"i and Forel in 1884 observed 
that young beet-roots were attacked by this same ant at Vaux, 
many of the plants dying from the injuries received*'. 

Colonies of T. caeapitum are frequently found in the proximity 
of other ante' nests, but there is probably no real conaection 
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between them. Forel states tliat it is everywhere found in perpeti 
competition with Donialhorpea nigra, D. fiava, Formica fusca, and 
species of the genus Myrmica^'', Fowler records that he discovered 
T. caes'pitum and D. umbrata in company under a stone in the 
Landslip near Ventnor**, and I found a colony under the same 
stone as D. ftava on a bank at Tenby. 

Battlefl are frequent between different colonies of T. ca&spilum, 
which often arise through disputes over booty. Forel graphically 
describes some of these battles*'. On April 24th, 1870, he observed 
an immense combat, which extended over a length of thirty metres 
on the slope of grass at the entrance to the University of Zurich. 
The combat waa equally violent over this whole space, and he was 
unable to distinguish whence each party came out. The enemies 
were identical in colour, size, etc., and the battle was very desperate, 
thousands of dead strewing the ground. He saw the combatants 
bending their gasters under to sting each other, and making 
violent efforts to carry their antagonists off. Generally three or 
four ant« surrounded another, and when they were separated the 
latter was found to be half dead, having some of its members cut 
off. These combats lasted for over a month with variable extension 
and intensity ; on May 20th, it being very hot, their vivacity was 
astonishing, but not many deaths occurred, their fury being leee 
great. In two cases which he observed at Vaux, he was able to 
distinguish the nest of each party, the one being composed of ante 
of large size, the other of very small ones. The victorious party 
arrived in great haste, in a column, without separating from each 
other, and laid siege to the entrances of the subterranean neat of 
the vanquished. On one occasion he was able to recognize the 
causeof the trouble. AIIbt the " Ama.zon Ant " {Polyergu8 rufeacena) 
had pillaged a small nest of Formica aangvinia, and had retired, 
he noticed workers of T. caespitum coming out of the ground, to 
cut up, and carry off into their nests, some pupae which were lying 
on the dome of the sanguinea nest. The workers belonged to two 
different colonies of T. caespitutn, and a fierce battle soon started 
between them. 

McCook also records similar battles in Philadelpliia ; he collected 
some of the combatants and placed them in a bottle, which con- 
tained earth, to form an observation nest. He states that the 
combat lasted for over two weeks, but that if he introduced a little 
eau-de-Cologne, it put a stop to the fighting, and caused the 
combatants to live together in amity*" ^^. 

I have kept a colony of this ant in captivity, in an observation 
nest, since July, 1911, and give a few extracts from my notebook 
for this nest ; — 

July 8th, 1911, a dealated female and a number of workers and 
larvae taken under a stone at Whitaand Bay — July 12th intro- 
duced into a four-chamb^ed Janet nest — July 27th pupae now 
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Jeptomber 9th several callows hatched — September 25th 
many callows now present — March 2nd, 1912, very few deaths 
have taken place, a small packet of eggs present ; fed with raw 
meat, bits of which were placed by the workers on the larvae — 
March 29th fed with F. rufa larvae and pupae— March Slst very 
young larvae, which are whit«r than the older ones, have hatched — 
June Ist callowB again present — June 23rd freah eggs laid — 
July 19th many of the larvae are hung on to the plaster walls of 
the nest (by their anchor-tipped hairs) — July 24th and 25th 
experiments with Anergates females (previously recorded imder 
Anergales atraivlus) — September 15th all well, callows and larvae 
present — January 31st, 1913, numerous larvae hanging on the 
walls, have not increased in size during the winter — June 1st pupae 
present — June 17th introduced a number of Paracktus cimiciformis 
taken in T. caeapituyn nests on Lundy (these did not live longer 
than a month) — June 24th introduced some large dark T. caeajiitum 
workers, with larvae and pupae {from a colony found in the New 
Forest on June 23rd), a httle fighting took place — June 26th aU 
well, no dead ants, the strange larvae and pupae have been collected 
with the old ones, and the strange workers are mixed with the 
smaller old ones and no further fighting takes place — July lOth a 
few small callows present, a worker observed to milk a Paracldus, 
she stroked the hind body of the " Plant-louse " with her antennae 
and then sucked the anus- — September 1st a number of medium- 
sized and small larvae present — February 1st, 1914, only a few 
dead ants present, medium and small larvae, the female and large . 
and small workers all well. 

The nest is still under observation. 

The following myrmecophiles have been found with this ant 
in Britain : — 

Coleoptera : Drusilla canaliculafa F, ; and StaphyUnus sterco- 
rariua 01. 

Formicidae : AnergcUes atralulus Schenck. 

Proctotnipidae : Tetramopna donisthorpei Kieffer ; T. donia- 
ihorpei var. femoralis Kieffer ; Lozotropa tntotna Thos. ; and 
Oonatopus sociabilia Kieffer. 

ApMdae : Paracletus cimiciformis Heyd. ; Trama donisthorpei 
Theob. ; Forda Jormicaria Heyd, ; Pentaphis marginala Koch. ; 
P. trivialia Pass. ; and Teiraneura vimi GeoS. 

Coccidae : Sipersia svhterranea Newst. 

CoUembola : Gyphodeirus { = Beckia) albinos Nic. 

Araaeina : Acartaucheniits scurrilis Cbr. ; and Micaria puUcaria 
Sund. 

Acariua : Trachyuro'poda laminosa C, and B. ; Laelaps equitans 
Mich. ; L. laevis Mich. ; L. myrmophilua Mich. 
, Crastacea : Plalyarthms hoffmanseggi Brandt. 
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Tetramorinm caespitnm L., var. hammi var. nov. 

!J Dirty yellow-bTowit, ikining, mandibtea, anlennat, and legs lighter. 
Head and thorax finely longitudinBilIy Htriate ; epinotal spiTifn very short 
and pointed. Petiole, post-petiole uiid gaster Btnouth and sliining. Long. 
a-4 mm. 

Described from a mimbcr of specunenB taken by Mr. A. H, 
Hamm in the New Forest on August 25th, 1912. 

The sculpture is less rugose, the spines are shorter and less 
robust, and the petiole and post-petiole are smoother and more 
shining than in the type. 

This variety comes near to the var. schmidti Fore! [Rev. Suisse 
Zool.l215(1904)], andthevar. semtfoere Andr^[Spec. Hym. Europe 
2 286 (1881)], but it is not so robust as the former, the head, thorax, 
petiole, and post-petiole are not so broad, and the spines are 
smaller, finer and more point«'d. Compared to the latter it is less 
yellow, the striation of the head and thorax is a little stronger, and 
the spines are a little smaller and more pointed. Hamm's specimens 
were all found walking about on the bare sand, within a few fo^ 
in area, but he was not able to find their nest. 



Subfamily Dolichodermae Forel. 

This subfamily comprises a number of genera which are found 
all over the world, though chiefly in the Tropics ; a very few occur 
in Europe, of which only one genua {Twpinotna Forster) is present 
in Britain. 

They form a natural, very homogeneous, group, and are more 
primitive than the CamponoHnae. 

The gizzard is of a complex and peculiar structure, the sting is 
vestigial (except in one genus), nearly all the genera possess, in the 
female and worker, repugnatorial glands which give oS a character- 
istic odour, which is said to resemble that of rotten cocoanuts, ajid 
has been called " Tapinoma odour," and the pupae are naked, nei 
! in cocoons. 
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TAPINOMA Forster. 

[rairclvu^ia, a towering [i.e. the Boale}.] 

Type: Pormica erratica Latr. (=co([Ztjia Forster ; Forst. 
The genus Tapitioma ranges over the hot and temperate regions 
of the whole globe, with the exception of New Zealand, and contains 
some twenty-foitr species. Its colonies are mostly very populous 
and inhabit dry places ; two species being known to live in the 
nests of Termites, 

1^ Head BGutiform, broadest before base ; clypeus broad, with the anterior 
margin deeply and narrowly exoiaed in the centre ; frontal caHnae parallel : 
frontal area not defined; mandibles long, trianguiar, the whole * '" 
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border daatete, witti a long tooth at apex ; mtuciUarj/ palpi eix-jointad ; 
labial palpi foiir-joiiited ; antennae flUfonn, twelve- jointed, ecape long, 
funicitlut gradually and only slightly thickeined to apex, first and last joints 
longer, the ones between shorter and aubeqiial ; eyee large, aitoated in front ; 
oceUi wanting. Thorax narrower than head ; pTonolam rounded, broader than 
the re.st of the thorax ,- sutures between pronotum and mesonotum, and 
meBonotum and epinotum distinct ; epinot^itn short, lujarmed, flat and 
slantuig poHteriorly. Pedicel furnished with a flat scale, which is bent for- 
ward ; gaeler oval, with only four Hegmenta visible from above, first segment 
high, rounded, and prominent, covering the scale, with a fovea in ile anterior 
surface for the reception of the latter. 

£ Similar to ^ but larger ; Imad broader, eya larger, oaclli present. Winga : 
fore-utinge with one cubital cell, and one discoidal cell, the latter eometimea 
wanting. 

^ Head triangular ; mandiblea with terminal border very Snely dentate j 
maxiUurj/ palpi six-jointed, labial palpi four-jointed ; anlenjiae thirteen- 
jointed, scape as long as the first five jointH of the funiculus taken together. 
Eyea large, prominent ; ocelli present. Wings as in Che $. Pedicel broad, 
rounded above ; yaeter longer than in the $ ; external genilal organs large. 

Original description [Forster Hym. Stud. 1 43 (1850)] :— 

Tapinoma n. e*n-* 

Palpi maxillares G-articutati, labialea 4-articutati, dimidia lon^tudine 
priorum breviores. Antennae fihiormes, infra medium faciei insertae ; clypeus 
mediae magnitudinis, apioe medio profunde exciso ; squama abdominis 
segmenti primi oblonga, auhrsctangularia, depressa, foveola baaah segroenti 

lundi recepta, vix oonsplcua. 






Tapinoma enaticum Latr. 



Formica t^rraiica LatreiUe Ess. Hist. Fourrais France 44 {1798)'. Formca 
caentUacena Losana Mem. Acoad. Sc, Torino 37 314 (1S34)*. Formica glabretta 
Nyiander Acta. 8oc. Sc. Fenn. 3 38 (1849)'. Tapinoma collina Fflrster Hym. 
Stud. 113(1850)'; Schenck Jahr. Ver. Naturli. Nassau 7 67 136, 139(1852)'. 
Tapinoma erratica P. Smith Trans. Ent. Soc. Lond. (n.s.) 3 111-112 (1865)'. 
Formiaa ooerulegcena Mayr Verh. ZooL Bot. Ver. Wien S 371 (1855)'. Tapi- 
noma erratioum Mayr Verh. Zool. Bot. Ver. Wien 5 373 (1865)". Tapinoma 
erralica F. Smith Ent. Ann. 1856 S6'. Mieromyrma pygmaea Dufour Ann. 
Soc. Ent. France 26 (3 s. S : 1857) 60 (1867)'°. Ta^noma erratica F. Smith 
Cat. Brit. Foss. Hym. 16-17 (1858)" : Ent. Ann. 1865 88" : 1866 128" : 
1869 75'*, Tapinoma erratieum, Forel Denksohr. Schweiz. Ges. Naturw. 26 
00" 166" 232" 330-336" 410" (1874). Mieromyrma Dujourii Perris Ana. 
Soc. Ent, France 46 (5 8. 7 : 1877) 379-382 (1878)". Tapinoma erratica 
Parfitt Traufl. Devon Assn. So-Art. 12 614 (1880)": Saunders Trans. Ent. 
Soc. Lond. 1880 210". TapiTioma eTratictan Er. Andr^ Spec. Hym. Europe 
2 222-224 (1881)". Tapinoma erratica Bignell Young Nat, 3 207 (1882)", 
Tapinoma erratieum Lubbock Joum. Linn. Soc. Lond. Zool. 20 139 136 
(1888)" ; Waamaon zusam. Nest. u. gemiacht, Kolon. Ameisen 257 (1891)" ; 
Perton Act. Soc. Linn. Bord. 44 (S s, 4 : 1890) 341-346 (ISBK)" ; Dalla Torre 
Cat. Hym. 7 164 (1893)", Tapinoma erratica Farron- White Ants' Ways 
236-237 (1895)". Tapinoma erratieum Saunders Hym-Acul. 27 (1896)"; 
Service Scott-Elhott's Flora Dumfriesshire XV (1896)". Tapinoma erratica 
Saunders Ent. Mo. Mag. 36 14 (1900)", Tapinoma erratieum Escherioh 
87-88 21B (1906)"; Santachi Joum. Psychol- Neurol. 13 146-148 (1908)'*; 
Doniathorpe Trans. Leicester Lit-Phil. Soc. 12 225 (1908)"; Ent. Bee. 




3,3,t,zec.yGoOglel 



181) BRITISH ANTS. 

20 282 (leoS)" : 2t 26S (1900)" ; Morley Moray's Quide NH. Isle of 'Wl^ 

303(190B)""; Donisthorpe Entom. 44 390 (1811)" : Ent. Rec. 24 6 (1912)" ; 
Emery Genem Insect. 137 40 (1912)" ; Crawley and DoniHthorpe Int. Ent. 
Cong. Oxiard 1912 2 23 (1913)"; Douistborpe Ent. Reo. 25 63 (1913)*': 
26 39 (1914)". 

^ Blsick, mandiblee, and often the antennae and legs dark brown, taai 
and articulations of the joiiite of the legs yellowish. The whole body coveted 
with white pubesoenoe, very finely punctured, somewhat shining. Long. 
2-6-l:-2 mm. (2-2-3-8 mm teste Forel.) 

2 Very like the ^ J slightly more pubescent and punctured. Winge 
somewhat tusootiH. Long, 4'5-S-8 mni. (4'5-5 mm. Isste Fore!.) 

S Colour, pUQCtiaration, and wings as ia the $. Long. 3'4-'5 mm. 

Ovum : White, round oval. 

Larva : Yellowiah white, narrow and pointed anteriorly and posteriorly, 
with the segments clearly defined. The ventral surface is sharply angled 
from the first abdominal segment to the pointed apex ; the dorsal siirfaoe is 
broadly rounded, the prothoracLc segment more prominent. The smaller 
Isfvae ore almost glabrous, but under a high power short bristles can be seen, 
chiefly on the ventral surface. The hirgor larvae are quite glabrous, shining, 
and more " sausage " shaped. 

Pupa ; Yeiluw, transversely striate, wax-like. 

Original description of Formica erralica Latreille [Esa. Hist. 
Fourmia France 44 (1798)] :— 

24. F. errante. erralica. 

O.t.p. Noire, glahre. luisant«. Extr^mit^ des cuisses et des jambee, tarsea, 
pEllea. Male. Tete et corcelet d'un noir olair. Base dee antennes. pattea, 
pMes. Ailes obscures. Femelle. Noire, veloutte. Jambes et tarses testacie, 
Nervurcs jauniltres ^ la base des ojles antSrieures." 



Habitat. 
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Tapinojna erralicum is found in Central and Southern Europ* 
the ahorea of the Mediterranean, in the Caucasus, and Central Asia. 
Three varieties and two Bubspeoiea occur. 

In Britain it is almost confined to the south of England, but has 
been recorded from Scotland, aa F, Smith writes that Dale took 
workers in Scotland in 1846^ — the insect he describea ia certainly 
T. araticum — and Service apeaks of it aa a very acarce species in 
Ihtmfries*^. It is very remarkable that there are no records of its 
capture further north in England than Surrey. 

Cornwall, W. : Scilly Isles [Dah)^° ; Land's End (F. .S'mjtft)"- 

Devon, S. : Bovey Heathfield (Par^)*' ; Bovey {Bignell)^* ; 
Bovey Ti'acey {Hamm). 

Dorset: Lulworth (J'arren-H'Aife)^'' ; Wareham (Daie)'" ; Stud- 
land [Morict)^^ ; Chapman's Pool (E. A. Butler]'^ ; Eingstead and 
West Knighton Heath {Haines). 

Isle o! Wight : Parkhurst Forest (E. A. Bittkr)^\ 

Hants, S. : Bournemouth {DaU)^ ; New Forest (Hamm)" ; 
Hants, N. : Harford Bridge Fiats (£. A. Butler). 

Sussex, W. : Harting [Beaumont)^^. 
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umbe Wood and Weybridge {Qranl)^ ; near Guild- 
Bford(,Sfei;ew«)" ; Chobham (^SowMrfera)^- ; Hhiiley [Farren-Whtle)^" ; 
lear Croydon {Saunders)^^ ; Woking {Donislliorpe)^^. 
Domfries : Dumfries {Strvice)'^. 

Thia ant loves dry places exposed to the sun, and oooure chiefly 
on sandy heaths and commons in Britain. In Switzerland it 
ranges as high as the sub-alpine regions, Forel having found it at 
a height of 1200 metres on the Rigi, etc.'^ It nesta iji the earth, 
under stones, on banks, etc., but its subterranean galleries do not 
extend very deeply into the ground, and temporary domes of 
lyariable sizes are built of earth and other materials in order to 

incentrate heat and to help to hatch the egga and pupas. These 

imes sometimes consist of masses of earth built around the stems 
-of grass and other herbage above the chambers of the nest which 
are underground. A mound nest of Tapinoma erraticuvi which I 
found in the New Forest was built of bits of burnt heather, grass, 
and grains of sand, etc., about six inches high and the same in 
diameter, 

Santschi describes eleven different methods in which this ant 
constructs its nesta in Tunis**. 

T. erralicum has a rather soft body, but is very agile, darting 
rapidly about in the sunshine, its antennae continuously vibrating, 
and its gaster, which is very mobile, being raised when the ant is 
in motion. When the sun is obscured these ants immediately 
disappear, and on cold and cloudy days very few specimens are to 
be found away from the nest. 

They frequently leave their nesting-place and migrate to a fresh 
one — generally near at hand, but sometimes at some distance 
from the old one— when they follow one another in files, carrying 
their larvae and pupae, the males and winged females following in 
the procession, the whole process not lasting much longer than an 
hour. The fertile females carry about the eggs and larvae, and the 
workers sometimes carry their fellows, in which case the carrier 
seizes the other ant by the thorax, or a leg, and runs off with her, 
the latter keeping the legs and antennae closely folded against the 
body ae if she were a pupa. 

ITie pupae {as we have seen is the case with all ants of the sub- 
family to which this species belongs) are always naked, but F, Smith 
writes in 1S56— " On the last occasion of Mr. Grant's visiting the 
colony of Tapinoma, at Coorabe Wood, the males and females were 
in the pupa state, spun up in silken cocoons."* This undoubtedly 
shows that on this occasion the ant in question certainly was not 
Tajnnofna erraticum, hut most probably DonisUtorfiea nigra. 

This ant is chiefly carnivorous, but will eat a little honey, or 
sugar ; it does not appear to keep Aphidae in its nests in Europe, 

ingh Santschi tells me it does so in Tunis ; and but rarely visits 
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those on plants, though Ferton apeaka of it as attending and 
guarding these insects^'. 

It haunts the battle-fields of larger anta, and carries off the dead 
bodies of the slain, to be cut up and devoured at home. If these 
ants, when out hunting, find a dead inisect, they immediately seize 
it and drag it along to their nest, but they will also attack and kill 
flies and other small insecta. They also often feed on dead birds, 
according to Escherich^', and probably any other carrion will 
occasionally attract them. 

The repugnatorial glands possessed by this species enable it to 
hold its own when coming in contact with other and larger ante, 
as it ejects the secretion contained in these glands, presenting its 
mobile gaster in the face of the foe, and smearing the latter with 
this liquid, which is of a very irritating and fatal nature. The 
odour of this secretion is exactly similar to that given off by beetles 
of the genus Myrmedonia, and other Staphylinidae, inhabiting ants' 
nests, and by which I have shown they protect themselves against 
the attacks of their hosts. 

Forel describes how workers of Formica sanguinea are repulsed 
when attacking a colony of migrating T. erralicum, five or six of 
the latter appljdng their gasters to the head of one of the larger 
ants, which fall back with extraordinary contoriiions. He also 
mentions how workers of Tetramorium caespitum treated in the 
same manner by the Taptnoma, rub the head on the ground, and 
roll over in great distress**. I have experimented with workers of 
T. erraticum and other species of ants in my observation nests — 
when introduced into a nest of Donisthorpeafidiginosa and attacked 
by one of the workers, the Tapinoma poked her gaster into the face 
of the latter, which immediately fell back, grovelling on the ground, 
rubbing the chin on the floor of the nest, and behaving as if it had 
a stroke — another specimen was enclosed in a small box with a 
worker of ii'OT-micorM/a; the latter seized the ropinowia, but quickly 
let go, and ran round and round in a circle, being evidently much 
upset — similar experiments with other species produced the same 
results. 

Colonies of T. erraUcwm are sometimes small, but occasionally 
very populous ones occur ; Wasmann records a very strong colony 
he found in the Brandnertale near Bludenz at the height of 1000 
metres*", and I found a very large colony at Weybridge on July 29th, 
1913, the dealated females and the workers in this nest being the 
largest specimens of this ant I have ever seen**. 

A nimiber of dealated females are sometimes present in the 
same nest ; Schenck mentions a nest at Nasaau which contained 
between thirty and forty dealated females^, and Crawley and I 
found another in the New Forest, on June 23rd, 1912, in which 
over twenty such femaleji were present**. 

The fact that so many queens are found in the same nest indicate 
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the receptkoi of females into the parent nest after the marriage 

flight, or the joining together of several femaleB to found their 
colony. Sometimes however, as pointed out by Forel'*, virgin 
females lose their wings without leaving the nest, and Schenck 
even suggested that the winged females did not leave the nest at 
all for the marriage flight*. 

Judging from the size of the female, it is highly probable that 
they can found a colony without the aid of any workers. 

Males and winged females are to be found in the nesta in June, 
and generally occur in the same nest. In the mound nest before 
mentioned whieh I discovered in the New Forest on June 23rd, 
1913 — the nest having been traced by carefully watching the workers 
in the neighbourhood, only a few being out as the day was cold and 
cloudy— very many winged females, but only a few males, were 
present ; it also contained two dealated females, a large number 
of workers, male, female, and worker pupae, and some larvae**. 

The marriage flight takes place in June, though in cold years it 
is later, oociuring in July. Forel saw males and winged females 
leave a nest at Zurich on June 14th, 1868, and he states that a 
second generation, of males only, is sometimes produced in 
September'*. The male being about as large as the female, he is 
not carried in the air by the latter during the marriage flight. 

The eggs are laid during the first warm days of spring, and the 
sex pupae appear in the nests in May and June. 

I have kept several observation nests of this ant, but they have 
never been very successful — the ants in a colony without a queen 
taken at Woking on May 9th, 1909, devoured all their larvae and 
pupae, and also eggs laid by one of the workers, although plenty of 
food (honey, caterpillars, and pupae of other ants) was given to 
them^' — another colony containing a dealated female taken at 
Woking on May 18th, 1911, behaved in precisely the same manner — 
a third colony, found under a stone on a bank in the same locahty 
on May 12th, 1912, contained three queens and a number of male 
and female pupae. In spite of the fact that the ants were supplied 
with plenty of food, the workers devoured all the sex pupae ; workers 
however were reared, and the colony was kept for some time*"— I 
now possess a colony in captivity, part of the inhabitants of the 
New Forest mound nest, consisting of the two dealated females 
and a number of workers. Very few deaths have occurred and all 
the ants are in good health, but eggs laid by the queens from time 
to time always disappear. 

Forel also records that the male and female pupae in a colony he 
had in captivity were all devoured by the workers'*. Dr. Ernst, 
on the other hand, t«ll3 me he has experienced no difficulty in 
keeping this species in confinement. 

Lord Avebury published a figure of one of his ant-cases contain- 
I log Tapinoma in captivity, in whieh the earth can be seen to have 
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been arranged by the ants into a sort of circular foTtification, J 
zareba, access to which is obtained by ono or two tunnels, nfA 
visible in the illustration, and to which a pathway leads from the 
entrance'*. 

The following myi'mecophilea have been found witb Tapinoma 
erralicum in Britain ; — 
Coleoptera : Myrtnoecia jdicata Er. n 

Braconidae : Pachylomma buccata Nees. ^^^H 

Diptera : Psevdacteon (=P]ioTa) formicarum Verrall. ^^^| 

ColleMbola : Cyplmdeiriia { = Beckia) albinos Nio. ^^^| 

Subfamily Camponotiiiae Forel. 

This is the highest subfamily ; it is very extensive and comprises 
a number of genera — <nJy two of which, Donistkorpea and Formica, 
occur in Britain— and very many species. 

The pedicel in these species always consists of but a single segment, 
the petiole, and the sting is transformed into a small vestigial 
apparatus, consequently these ants are unable to sting, but some 
of them produce poison copiously, and can eject it to a considerable 
distance. 

Their pupae are usually enclosed in cocoons, but are someti mM 
naked. ^H 

Table ol the Genera. ^^H 

I / Frontal &Taa triEuiguIar, diatinctly defined; ooelli diatinct . 2 FortnieiH^ 

— I Frontal area rounded behind, not distinctly defined, ocelli not distinct 
( I Doniathorpea M. and D. 

a 

1 [ Joints 2-6 of funiculus longer than the auooeeding ones ; frontal area 
J distinctly defined Formica L. 

— I Jointe 2-5 of funiculus not longer than the succeeding ones ; frontal 
1 area not distinctly defined Daniathorpea M. and D. 



•■{ 



First joint of funiculus broader than the rest ; external genital organs 
smoll ; size much smaller than in the 5 . . Doniathnrpea M. and Jj 

First joint of funiculus not broader than the reat ; external | 
organs large ; size nearly equal to? 



DONISTHORPEA Mor. und Drnt. 

= Las{Hs F. (nee. Jurine), 

Type : Formica nigra L. (Mor. and Drnt., 1915) ; [Mayr, l86lS 

The ants of this genus belong to the purely north temperate 

fauna, being common to the Palaearctic and Nearctic Regions, 

and species have been found in the Baltic Amber. 

They do not stand as high on their legs, and arc less active 
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cq^Sm of the genus Formica, the workers follow each other in files, 
often using well-beaten tracks, and they never carry their fellows. 

In finding their way, they do not use their eyes, but rely on the 
senses of smell and touch. 

Some species lead an out-of-door life, but others are very sub- 
terranean in their habits, the workers seldom coming above 
ground. 

The nesting habits of Donisthorpea are very diverse, some make 
carton nests, and they live in holes in treea, in old tree stumps, in 
roots, under stones, in earth mounds, in banks, and also under the 
pavements and in masonry in the centre of towns. 

These ants are very fond of sweet liquids, but will devour small 
insects, etc., and also collect the seeds of plants. 

They keep droves of Aphids and Coccids, pasturing them on 
roots and stems of subterraneaji plants ; some species attend 
ApAidae on plants and trees above ground, and also milk Lycaenid 
larvae (the caterpillars of the " Blue " Butterflies). 

They build covered ways from their nests, and earthen pavilions 
in which to shelter their plant-lice, etc. They even collect the eggs 
of Aphidae, storing them in their nests during the winter, and when 
these hatch, they carry the young plant -lice out and place them on 
their proper food-plants. 

The colonies of Donisthorpea — which are generally large, and often 
very populous — are founded by some species in the normal manner, 
and by others, which are temporary social parasites, in one of the 
abnormal methods. 

The fertile females, whose gasters are often enormously swollen 
with eggs, are always surrounded by a court of workers, being 
sometimes entirely covered by them, and the latter continuaDy 
follow their queen, feed and clean her, and carry away her eggs as 
she lays them. 

Crawley and I have shown that the large-bodied females of this 
genus lay eggs only a few days after fecundation, whereas the 
temporary social parasites do not lay till the next year. 

The illales being about the size of the workers, and sometimes 
even smaller than the largest specimens of the latter, are consider- 
ably smaller than the females, and are usually carried by them in 
the air, when united, during the marriage flight. 

Escherich states that the norma! period for the marriage flight 
is July, and that it extends from the middle of that month to the 
middle of August. But in England August is the principal time, 
and these marriage ihghts sometimes commence as early as June 
and continue till October, swarms during the latter month being 
probably due to a second generation of the males and females. 

The workers in some species are nearly all uniform a 
size, but in others both large and small specimens occur. 

The larvae praetieally occur in the nesta throughout the year, 
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being always present in the winter, and they take confdderabfy 
longer to develop than is the case with the larvae of Formica. 

The workers feed the larvae with liquid food, but will also give 
them bits of dead insects, eggs, and other larvae, etc., to eat. 

The pupae are generally enclosed in cocoons, and both Andr^ 
and Saunders state that this is always the case ; but F. Smith, Mayr, 
Forel, Janet, and I have all recorded instances where a number of 
naked pupae have occurred. 

These ants are not so warlike, nor so quarrelsome as Formica, 
and generally act on the defensive, barricading their nests, and the 
entrances to their subterranean galleries, with grains of earth, 
when attacked ; but occasionally will pour out in vast multitudes, 
and overwhelm the foe by sheer weight of numbers. 

Their method of fighting is for five or sis workers to seize the 
lege of their adversary, and hold on. 

Sometimes colonies of different species may be found together, 
nesting under the same stone, or in close proximity to eaeh other, 
but it is only in cases where the mixed nest owes its origin to 
the abnormal method of colony founding that they are really 
associated. In other cases, where they are living together only by 
chance, when the neat is disturbed, or the different anta are put 
into a box, they wiU at once attack each other. 

The method by which ant« of this genus salute each other is very 
characteristic ; it has already been described by Crawley, and as 
far as is known to me be is the only myrmecologist who has pub- 
lished an account of this curious action. 

When two specimens of Donisthorpea meet, one of the ants will 
be seen to make a succession of rapid jerks of the body towards 
the other, which lasts for several seconds. This motion does not 
consist in striking the head against the other ant, and the only parts 
of the body touching at the time are usually the antennae. On un- 
covering an artificial nest of D. flava or nigra and exposing it to 
the light, almost every ant may be seen thus jerking its whole 
body to its neighbours. An ant may be seen in an artificial neat to 
salute nearly every ant it meets. The workers greet young winged 
females and males in the same manner, and the females sometimes 
respond, but the males never do. I have seen young winged 
D. umbrata females frequently salute each other in this maimer 
when they met. A young fertile female will respond to the salutes 
of her first brood, but an old female in a large nest never does so. 

Fabriciua [Syst. Piez. 415 (1804)] pubUabed a heterotypical genus 
Lasius for the reception of ten species of ants, but this use of the 
name is invalid since Lasius (Type Apis quadrimacviata Panz.) had 
already been used by Jurine for a genus of Bees [Erlangen Lltt- 
Ztg. 1 164 No. 33 (1801) : Nouv. Meth. Hvm. 235-238 No. 33 Pf. 
433. U-33 (1807)]. Latreille [Gen. Crust. Ins. 4 126 (1809)] sunk 
Lanus F., aa a synonym of Formica, and the Fabrioian ni 
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Fto be used iintil 1861, when Mayr [Europ. Formicid. 49 

(1861)] revived and re -characterized Lasiua F., adopting nigtr 
L., F., as his type. Bingham [Faun. Brit. India. Hym. 8 338 
(1903)] and Wheeler [Ann. New York Acad. Sc. 21 166 (1911)] also 
cite niger aa the type. This species was also adopted as the Type 
by Morice and Durrant [Trans. Ent. Soc. Lond. 1914421^23 (1915)] 
who gave the following reasons for the change of name : — " In the 
Systema Piezatomni Fabriciua made use of Jurine's name Lasiua, 
but applied it to a genus of Ant-s which he separated from For- 
mica L., and later authors have ignored Jurine'a Lasiua, no doubt 
because the pubhcation of the Piezatorum (1804) antedates that 
of the Nouvelle Methode (1807), But the real date of Lasius Jm., 
as we now learn, is May 30th, 1801 (Erlangen List)— § Lasius F. 
(1804) therefore sinks as a homonym of the earlier Lasiua Jm. A new 
name for § Lasiua F. is necessary, there being apparently no exist- 
ing synonym, we therefore propose that it be called Doniathorpea 
in recognition of Mr. H. St. J. K. Doniathorpe'a careful investiga- 
tions into the bionomics of this and otiier Heterogynous genera." 

^ Bead cordate ; clypeun broad, convex, rounded uiteriorlj, posterior 
border distinot ; frontal carinae fairly short ; frontal area indiatinctly defined', 
broader thtin long, ronnded posteriorly ; frorUal furrow indistinct or somo- 
timsH diatinot ; rnandiftles tnanguJar, terminal border dentate ; maxillivy 
palpi sis-jointed ; labial palpi four-jointed ; antennae twelve-jointed, 
/uimcmJuh with joints two to five not longer thou Che succeeding ones ; ocelli 
indistinat. Thoraa short ; pronotum rounded, suture between prcinotoin 
and mesonotum distinct ; Tnetronofum convex ; eptiwCum short, with a Hat, 
aloping surface posteriorly. Feliole with softlo vertical, or slightly inclined 
forward ; gaster oval, flatter than in Formaca. Lega shorter than in Formiaa. 

$ Htad as in the ^ ; ocdU distinct. Thorax robost ; pronoHim short ; 
tneaonotam large, rounded and convex anteriorly, flat posteriorly ; /KtOellian 
broad, very slightly convex ; tpvaotwm sloping, rounded posteriorly. Wingt : 
forc-ieings with ono cubital cell, and one discoidal cell, the latter sometiniee 
wanting. Qanttr flatter than in .Formica. Lega shorter than in Formica. 

S Head triangular ; clypfMn, frontal area and palpi aa in the 1^ ; frorUal 
carina sliort, slightly divergent posteriorly ; maridiblta broad armed with a 
single tooth at apex, or with terminal border dentate ; anlennae thirteen- 
jointed, with the first joint of the funicalua broader, and the last joint longer 
than the rott. Petiole, with scale as in the ^, Sxternal ganilal organs very 
small. Wings as in the 9. Size generally much smaller than in the o_ 

Ovum : White, round oval. 

Larva: Pale yellowish white, long, very narrow, and curved anteriorly, 
with the segments distinctly defined, and gradually increasing in breadth 
till just before the base. The whole body covered with short, shghtly curved, 

Ellow hairs of about equal length, which are more abundant in the younger 
■vae. The body appears to be finely striate transversely. 
Pupa : Enclosed in pale reddish yellow cocoons, but sometimes naked. 

Ordinal descriptioii of Lasius F. [Fabriciua Syst. Piez. 415 
j;i804)] :— 

II Oe absque lingi;a. 
Mandib'Ula brevis, fornicata, apice rotundata ci 
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Table dI the Species. 

(Colour ahmmg blaok 1 /uUginoaa L 
Colour otherwise S 

( Colour yellow 3 

\ Colour brown or blackish brown 6 

I Size variable, generally amaller ; aoale low. broadest at apex 4 flava F. 
\ Size Jeae variable, larger ; scale higher, not broadest at apes 4 

(Funiculus thiouer, with joints longer than brood ; tibiae with outstand- 
ing hairs 5 umbrala Nyl. 
Funiculus thiolEer, with joints not longer than broad. ; tibiae without 
outstanding haira 6 miieta Nyl. 

f Scape of antennae and tibiae with outstanding haira ... 2 nigra L. 
\ Scape of antennae and tibiae without outstanding hairs 3 aliena FCtret, 



1 r Head large, as broad as thorax, emarginate posteriorly 2 

- t Head small, not as broad as thorax, not emarginate posteriorly 4 

2 I Colour shining blaok ftiliginoea Latr. 

(1) I Colour brown 3 

3 f Funiculus thinner, with joints longer than broad ; tibiaa with out- 
I standing iioira umiroio Nyl. 

(2) i Funioulua thicker, with joints not longer than broad ; tibiae without 
' outstanding hairs miita Nyl. 

4 / Underside of head, thorax, and goster 3'ellowish flava F. 

(1) \ Underside the same colour as above E 

5 I Scape and tibiae with outatanding hairs nigra L. 

(4) \ Scape and tibiae without outstanding iiaira aliena FOret. 

6 

1 ( Mandibles armed with five teeth 2 

- \ Mandibles armed with a single tooth 3 

2 / Eyes with distinct outstanding haira ttmbrala Nyl. 

(1) |_ Byes almost without haiiB Taixia Nyl. 

3 f Colour shining blook ; gaster with large scattered punctures .... 
■j /tUiginaaa Latr. 

( 1 ) \ Colour otherwise ; gaater without large scattered punofcuces 4 

4 ( Frontal furrow indistinct ; wings slightly smoky flava F. 

(3) \ Frontal furrow distinct ; wings clear 6 

6 r Scapeand tibiae nithoutetandinghairs; mandibles blackbrown nigral.. 

(4) .! Scape and tibiae witliout outstanding hairs ; mandibles partly yellowish 
y oiteno POret. 

Doniathorpea fnligiaosa Latr. 

[■'The Jet Ant" Gould Account EngUsh Ants 2' 9' 86-90' (1747)]. 
Formica /-uliginoaa Latreille Ess. Hist. Fourmis Franoe 36 (1798)*. ("La 
fourmi fuligineuse " Huber Moeurs Fourmis 62 318 Pf. 1-3-4 (1810))'. 
Fonniea jidiginoaa Sohenck Jahrb. Ver. Naturk. Nassau 8 46-48' 139' 
(1852) ; Mayr Verb. Zool. Bot. Ver. Wien 284» 351' (1855) ; F. Smith Trans. 
Ent. Soc. Lond. (n.s.) 3 97" 105-106" (1855); Haliday NH. Review 4 
33 (1857)"; P. Smith Cat, Brit. Fobs, Hyro. 10 (1868)"; Meinert Kong. 
Danske. Vidensk. Selsk. Skrift. 5 320-321 (1861)'*. Laaiua fuliginosui Mayr 
EuTop. Formicid. 49-81 (1861)". Formica fuliginoaa F. Smith Ent. Ann. 
1866 130" t 1868 96" ; Holt Science Gossip 1868 169". Lariui Juliginotua 
Forel Denkschr. Schweiz. Ges. Naturw. 26 46" 181-187"' 217" 376" 407»» 
(1874); Lubboek Mo. Mic. Joum. 1877 134 PE. l90-3>* ; Saunders '] 
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Ent. 8o«. Lond. 1880 206" ; Er. Andrd Spec. Hym. Europe 2 49-SO 101 
(1881)". FOTTjnca fuliginota Buokton Mon. Brit. Aphidoe 4 86 (1883)". 
Ltuius/uit^no«u«FerkinBEnt. Mo. Mag. 27 196 (1801)". Formica fuliginosa 
Douglas Ent. Mo. Mag. 28 106 (1892)'*. Lomus fuliginoaut Dalla Torre 
Cat. Hym. 7 185 (I893)" ; D. Sharp Trans. Ent. Soo. Lond, 1893 202"; 
Sulc Ent. Mo, Mag. 30 87 (1894)". Formica {Laaim) fuliginoaa Farren- 
White Anta' Ways 234-236 (1895)". Lomua fuliginoaui Saunders Hym- 
Aeul. 23-24 (1896}'*; Doniathorpo Ent. Rec. 9 246 (1897)"; Rothney 
Ent. Mo. Mag. 35 14 (1899)"; Morley Hym. Suffolk 1 1 (1899)" ; D. Sharp 
Camb. NH. Ins. 2 138" 153" (1899); Wasmann Zool. Anzeig. 22 86-87 
(1899)"; Lagerheim Ent. Tidskr. 21 17-29 (1900)" ; Oudemana Allgem. 
Zeiteehr. Ent. 6 179 (1901)" ; Vic. Hist. Durham 1 95 (1905)" ; Eacherich 
Ameiae 94" 112" (1906) ; do Lanoy Ann. Soc. Ent. Belg. 52 47-53 (1008)" ; 
Forel Ann. Soo. Ent. Belg. 52 180 (1908)*' ; Emery Ann. Soc. Ent. Belg. 
52 182 (1908)" ; Doniathorpe Trans. Leicester Lit- Phil. Soc. 12 224 (1908)" ; 
Wasmann Zool. Anzeig. 35 135 (1909)" ; Wheeler Biol. Bull. 19 134 (1010)" ; 
Doniathorpo Ent. Rec. 22 17 (1910)" ; Crawley Ent. Record 22 67 (1910)" ; 
DoniBthorpe Trana. Ent. Soc. Lond. 1911 180-181" : Entom. 44 390 (1911)" ; 
DonisUiorpe and Crawley Trana. Ent. Soc. Lond. 1911 664-672"; Donis- 
tfaoipe Ent. Bee. 24 8 (1912)" ; Zimmer Zeit. Wiss. Inaektenbiol. 8 32 
(1912)''; Crawley and Doniathorpe Int. Ent. Cong. Oxford 1912 2 61-66 
(1913)"; Doniathorpe Rep. Lanca-Cheah. Ent. Soc. 36 1912 40 (1913)": 
Ent. Rec. 26 39 (1914)" ; J. B. Elliott Trans. Brit. Mycoi. Soc. I9r4 138-139". 

^ Jet black, shining, funicuhta and largi yeliovnah bTtnim, mam^tiJes, acape 
femora and tibiae reddish brown. The whole body finely rdalaceoxta, and sparsely 
covered with fine pubescence. 

Head large oordiform, emorginate posteriorly ; ocelli very small but dis- 
tinct. Epinotttm broad. Scale high, narrowest at apex. Long. 4-6 nun. 




9 Golour and puncturation the same as in the worker ; more pubescent, 
with short erect hairs. 

Mead large, as broad as thorax, cordiform, slightly more strongly emar' 
ginate posteriorly than in the J. Wings with the 8 
Long. 9-6-5 nun. (6-8 mm. teste Andr^.) 

3 Colour iM in tAe $, less pubescent, but punctuTotion n 
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Head finely rugoes, widely emarguiate poateriorly ; mandMeTiwaiiabBi 
with one large tooth at apex. Meeonotum and gaster with large scattered 
puncturea. Wings as in the ?. Long. 4'6-6 mm. 

Original deBCription of Formica fuliginosa Latreille [Ebb. 
Fourmis. France 36 (1798)] :— 

" * F, fuiigineuse, fvliginosa. 

O. p. Courts, tr^-nuiie, luisante. AIlt4^uIleH, &. prendre du aoude, gent 
et tBTsee. d'un brun testae^. Tete groase, ^hancrte post^rieurement. Eoa 
petite. Abdomen globuleus. M&le. CouleiiTH semblablea. Kcaille eatijire, 
preaque ovSe. Ailes anti5rieures obacureH & leur base. FemdU. Trte-noire, 
courte. Mandibulea, antennea et pattes roussSitraB. Ailee et ecaille du 
male." 



Habitat. 






Donisthorpea fuliginoaa ranges over the greater part of Euro_ 
Ruzsky records it from the CaucasuSj Siberia, and FinlanflJ 
Bingham from Thana in Western India, and it is found in Japan, 
but Forel considera the Japanese form to be a variety and has 
recently named it var. nipponenaia. 

In England it is generally distributed as far north as South 
Lancashire, and South- West Yorkshire, but I have no records for 
North Devonshire, South Wiltshire, Bedfordshire, Huntingdon- 
shire, Gloucestershire, Monmouth, Shropshire, or South Lincoln- 
shire. It has been recorded as " not common " in Durham^^, but 
I am rather doubtful about this, as Bagnall who has collected so 
much in that county and has also hunted for ants' neats, has never 
come across it; moreover there are no records for Cumberland, 
Westmorland, nor the greater part of Yorkshire. Buckton'a 
record of Apkidae in nesta of this species " on the moors round 
Alnwick and near Wooler in Northumberland "^' is very doubtful, 
as D. futiginosa does not harbour " Plant-lice " in its nests, and 
the moors are not a likely locaHty for it — he must have referred 
to nests of Formica fuaca. 

It does not occur in Scotland, while from Wales I have records 
only from Glamorgan and Carnarvon, and Ireland from Dublin, 
Wieklow, Waterford, and South Cork. 

Donisthorpea fuUgijMaa can be easily recognized by its habita, 
odour, and nests, and is often abundant where it occurs. It nesta in 
woods, in groups of trees, but also in isolated ones, and may be seen 
marching steadily along, in long files, on beaten tracks. As long 
ago as 1747 our countryman Gould described this habit in the 
following quaint language* : — " There remains a particular 
Curiosity to be mentioned with regard t.o the Jet Ant«, which not 
only deserves Admiration, but strongly tends t^o iUustrate the 
proceeding Observations, and to show that Man is not the only 
Partaker of Wisdom. It is remarkable of these Ants, that in 
carrying on their Employtnentc they Form so many Streets 
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different IVaflts as are proportionable to the Size aud Situation of 
their CoIonieB. If the Inhabitants be very numerous, as it usually 
happens in this Species, they extend their Streets to a considerable 
Length, (Forty Yards or more) and the Number of them shall 
amount perhaps to four, besides several less Branches that strike 
off from the main Tracts. Sometimes there is but one, sometimes 
two or more grand Streets, besides the little Allies, all which 
frequently vary in Length, In these Paths the Workers con- 
tinually make their Pi'ogresses to and from the Colony. And you 
may, with equal Pleasure and Certainty, observe the Variety of 
their Provisions, their Sedulity in seeking, and Method of bringing it 
Home. The Tracts are every Moment thronged with Multitudes 
of industrious Ants ; we may (to compare little things with great) 
not improperly resemble them to the busy Concourse in the Streets 
of London, — a regular Confusion. Only with this Difference, that 
not a single Ant is unemployed, or deserves the Title of a Vagrant. 
All are engaged for the Public Emolument, without Envy, without 
Complaint. No other Strife, but who shall fii-st retimi laden with 
Provisions to sustain the Young. A laudable Emulation ! They 
exert their Labours at the earliest Appearance of Spring, and 
continue them so long as the Smiles of Autumn give leave. Nothing 
but Severity of Weather interrupts their Processions. Amongst 
the many Curiosities this Scene affords us, the Opportunity we have 
of viewing their Diversity of Aliment is not the least. Numbers of 
them come Home either with the Spoils of Insects, or the Insecte 
themselves. But far the greatest Part are distended with Juice. 
I never could discern any fatiguing themselves with the Carriage 
of Wheat or other Grain ; and how such a constant Delusion 
should arise, if they delighted in Com, is not easy to conjecture. 
Their Manner of coUecting Provisions is likewise a pleasing Amuse- 
ment. Their Settlements are generally placed in the Bottom of a 
Tree somewhat decayed, and in whose Neighbourhood are other 
Trees more flourishing and verdant. Sometimes the Jet Ants 
prefer residing in a Garden Wall replenished with Fruit. The 
Tracts are so contrived as to pass along by such Trees as promise 
the most Nourishment. The Labourers make Excursions from 
their main Paths to the Trees, and having gathererl what Forage 
they can meet with, return the same Way they came. In order to 
facilitate their Progress, they remove any Obstacles that lie in their 
Road, as Bits of Straw, Sticks, and other Rubbish ; and also Bite 
off the Herbs almost even with the Surface of the Ground. Thus 
by their indefatigable Pains they suffer not the Grass to grow in 
the Streets." 

This ant possesses a very characteristic, pungent, aromatic 

odour, which is not unpleasant, though Gould^ says — -" It may be 

remarked that the Jet Ants have a peculiar disagreeable Smell, 

_jhich, I fancy, is a great Preservative to them against a " 
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— and Forren -White ^^ describes it as a fragrant scent UE^^a^^^ 
the muak beetle, but it does not remind me of the odour of that 
insect. 

Forel gives reasons to show that the seat of this odour lies in the 
head more than in any other part of the body^*, aa the heads, when 
crushed, give off a very violent odour, though the thorax and gaster 
do not aecm to be entirely inodorous. 

Landois described a structure in these ants by means of which 
they can probably stridulate, though Sharp'' does not consider it 
to be a true stridulating organ. It consists of dehcat« transverse 
lines sculptured on the dorsal surface in the m.iddle at the base of 
the third gastric segment, the line of demarcation between the 
general sculpture and that of the basal portion not being very 
abrupt. There is however no special contrivance on the over- 
lapping segment to scrape against it, but the friction of the segments 
together probably produces some sound. 

The colonies of D. fvliginoaa are often very populous, aod 
a number of subsidiary nests may occur in neighbouring trees. 
Rothney found the nests of this ant were extremely abundant in 
old oak trees at Barham, and two such trees were situated on the 
opposite sides of a gravel pathway, beneath which the ants had 
excavated a tunnel of communication". Consequently they are 
able to overpower any other ants in the neighbourhood, as they 
can concentrate in vast numbers very quickly at any desired spot. 
Forel'* placed the contents of ten nests of Formica pratensis near 
a tree occupied by D. fuliginosa, and the latter when besieged, 
obtained assistance from the inhabitants of other trees near, over- 
whelmed the firatensis with their numbers and captured all their 
cocoons. Wasmanii*", in 1884, emptied a sack full of F. rufa at 
the entrance to the nest of a strong colony of D. ftdiginosa in a 
garden at Exaeten, when the latter swarmed out and drove off the 
former. 

In September, 1913, 1 placed the large nest I obtained at Osshott 
(mentioned presently) in a box on a case with glass sides, open at 
the top and siurounded by water, which contained a colony of 
F. rufa under observation. In the night a large number of the 
fuliginosa workers escaped, and, entering the rufa nest, completely 
routed the inhabitants — some fifty dealated rufa females and all 
the workers fleeing from the nest. 

Huber^ and other old writers thought the nesta of this species 
were excavated in wood which was stained black by the ants' acid, 
but Meinerf and then Forel'" proved this not to be the case. 

They are really made of carton, consisting of chewed fragments 
of wood and bark, mixed with earth and cemented together with 
the secretion from the mandibulary glands, which are greatly 
developed in this ant (see Fig. 42). Forel^" suggests that the 
liquid from the metathoraeic glands helps to soften the WDi 
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which the ants chew up ; but that of the salivary glands seems 
more likely for tins purpose. 

These nests are often very large, having the appearance of a 
huge sponge, and consist of a number of irregular cells separated 
from each other by thin carton walls, which are rather brittle and 
generally black in colour, but sometimes light brown, according to 
the amount and the colour of the earth used in their construction 
— the carton of a nest I found in the Isle of Wight was of a light 
reddish brown colour. The carton contains a quantity of a fungus 
which was named Sepiosporium myrmecophilum by FreBenius, 
Saccardo describes it as Macrosporium myrmecophilum, but con- 
sidered it might be identical with Chdotrichum, and Lagerheim 
came to the conclusion that it was really a Cladotrickum, and 
called it C myrmecophilum". (I suppUed Dr. Jessie Baylis 
ElKott of the Birmingham University with various samples of 
D. fvliginoaa carton, and she has proved, by making cultures, etc., 
that the fungus it contains is a Cladoaporium, and so should be 
cailed Cladosporium myrmecophilum*^.) The "raison d'etre" of 
this fungus is probably twofold, the hyphae may act aa food for 
the ants and their brood— it forma a deUcato bluish mould on the 
walls of the cells and under the microscope it may be seen to 
have been bitten off by the ants — and the mycehum helps to 
strengthen the walls of the nest. The ants most probably culti- 
vate this fnngus intentionally, as no other species of fungus is 
found in these nests, but it would not alone supply sufficient food 
for the teeming myriads that go to form the population of a large 
colony. 

l>r. Sharp says this species Uvea in decayed wood'*, but though 
its nests are generally built in hollow trees, old tree stumps, and 
posts, they frequently occur in the ground, at the roots of, but also 
away from, trees, and even in houses and cellars, etc. 

On September 9th, 1913, I dug up a nest at Oxshott which was 
thirteen inches long, nine and a half inches high, and eight and a 
half inches broad, and was situated under the roots of a large 
Scot* fir some three feet below the surface of the ground. The 
earth surrounding the nest was of a soft sandy nature, but just 
below it the ants had excavated small chambers in the ground, 
and the soil round these was almost as hard as stone. 

Smith records it as nesting in a sand-bank at Southend'* ; near 
Coomb Martin, in the mud walls by the roadside** ; near Ilfracombe 
he observed it inhabiting fissures in the rocks'*; Farren -White" 
Bpeaks of it as a miner at Clevedon, and White Notley ; Perkins** 
fotmd an enormous colony in a sandy bank at Stoke Fleming in 
1891 ; and Rothney** mentions its occurrence in an earth bank on 
the Headland at Newquay in 1899. 

In August, 1914, I observed a number of D. fuliginosa workers 
attending large black Aphidae on some young birch trees on 



mzecDy Google 



194 BRITISH ANTS, 

Weybridge Heath. It was almost impossible to discover ^ence 
they came, but eventually I found the ants had constructed a 
tunnel, about an inch in cfiaraeter, just beneath the surface of the 
ground. This tunnel extended for six yards, when it entered a 
sandy bank, and deep in this bank their large carton neat was 
situated. 

Haliday found this Doniethorpea on an undulating expanse of 
bleached aand o3 Arklow Head in August, 1856 ; he aaya the anta 
were far away from any trees, but aeemed quite busy and happy in 
the torrid heat'^. 

I have also seen it nesting in the sand near the sea ; the colony 
in question was situated in a hollow in the sand-dunes at South- 
port**, no trees occurred anywhere near, and the ants entered and 
left their neat by a hole in the sand. 

Schenok^ records the occurrence of two nests in the hoUow wall 
of a Garden-house near Homburg, which he says were made of 
bits of wood and plants, and little atones all fastened together. 
The one meaaured two feet in height, two feet in breadth, and half 
a foot in thickness, and the other was of the same height and 
thickness, but was only one foot and a half broad. He says a 
gardener had known of the existence of the ants in this house for 
about thirty or forty years, and he also mentions another neat in 
the straw roof of an ice-houae. 

Holt^* in 1868 saw a neat in the floor of a houae at Upper Norwood 
which was built between two of the joists and rested on the ceiling 
of the cellar below. He says the ants passed in and out of the 
house under the doorstep, and the nest seemed to be composed of 
masticated wood. Crawley^* knew of a similar nest in the beams 
of the cellar in a house he lived in, W. E. Sharp showed me a 
grating in the wall of his houae at Crowthome where these ante 
gained access to his cellar, and Nevinaon told me a colony had 
eatablished itself under the concrete floor of a lavatory in his 
house at Cobham — he has recently had the floor taken up, and he 
found a nest one foot four inches high, by one foot six inches 
wide. He showed me the remains of this nest, and the place whence 
it carae, and he assures me that though the ants had hved in his 
house for aome years, they merely took exerciae in the hall without 
hunting for food and they never went out of doors at all. This 
being the case it would seem that the fungus cultivated by the ants 
is suflScient to sustain the colony ! Also, as will be seen presently, 
the great difficulty experienced in rearing fvliginoea larvae in 
captivity — when no carton is present — wotJd seem to show that 
the fungus is necessary aa food, though the ants feed on other 
subat-ancea aa well. These remarks will apply in part to D. umbrata 
also. 

Oudenians** haa deacribed and figured a neat he found in 1885 
in the roof of an ice-shed in Holland which measured thirty-sen 
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leight, thirty-six centimetreB in breadth and twenty 
centimetres in depth, and Zimmer** records the discovery of a neat 
which was situated in a child's cofiin which had been buried for 
about thirty years, the entire interior of the cofBn being filled with 
the carton made by the ants. 

D. fuliginoaa often deserts its nests, especially when they have 
been diaturbed, but on the other hand it often remains in the same 
place for long periods. Bennett has known of a colony, nesting at 
the foot of a large oak tree at Guestling, for over twenty years. 

The food of this ant consists very largely of the excreta of 
Aphidae which it attends on trees, though it does not harbour 
them in its nests, and it also visits Coccidae, hunts inaeeta, feeds on 
the frass of caterpillars, collects seeds, and raids the nests of other 
ants, carrying off their pupae. 

ForeP^ says they attend plant lice on large trees, especially 
oaks, and Eacherich states they only visit the Aphidae that hve on 
the bark of trees*^. 

Schenck* noticed that this species was very fond of a juice it 
obtained from a Coccus on oak trees, Douglas** recorded that 
Dr. Chapman observed it attending Lecanium rubi on bramble 
stems near Hereford, and Sulc*" found three females of Pseudo- 
coccus aceria on detached pieces of bark in the runs of D. fviiginosa 
at Prague, which were surrounded and caressed by the ants. 

Morley*^ records it devouring the larvae of Liparis aalieia, and 
carrying HemerobiiiB stigma in its jaws, and I have frequently 
watched the workers returning home laden with small insects, 
though by far the greater number have nothing in their jaws, but 
their gasters are distended with liquid. 

Eorel*^ saw a number of these ants returning home, each with a 
pupa of a Myrmica in ita mandibles, and he concluded they must 
have raided a large Myrmica nest, and Wasmann*" observed on 
August 7th, 1898, at Lippspringe a strong colony of D. fuliginosa 
marching over a distance of twenty metres to a nest of M. laevinodis, 
and plundering and carrying home the larvae and pupae of the 
latter. 

In spite of the fact that Gould never saw these ants carrying 
grain, they do moat certainly collect the seeds of planta. Lagerheim 
haa seen them carrying the seeds of Viola odorata, V. Jiirta, and 
Melica unifiora in Scandinavia*', and in September, 1909, at 
Darenth Wood I collected a number of the seeds of Melica unifiora 
which I took from the workers of a colony of D. fuliginosa, as they 
brought them to their nest, which was situated in a large tree 
stump*^. These seeds all belong to tjrpes which are attractive to 
ants, by reason of the food stored in them. 

The marriage flight takes place in the early afternoon, but also 
according to Huber* in the middle of the night, which accounts for 
■ e fact that Morley took males at electric light in Ipswich*'. 
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Saunders** givea July and August as the montiia for the swarm- 
ing of this species, but it also occurs both earli^ and later in the 
year; Sehcnok^ noticed a marriage flight on June 25th, 1852, at 
Nassau, and Morley observed males and females swarming on 
spruce on May 4th, 1907, at Elvedon in Suffolk. Forel records the 
copulation on June 24th and 29th and July 3rd in Switzerland'*, 
and on July 27th, 1911, I observed at Wellington CoUege, in the 
afternoon, a number of males and females running op the young 
shoots and boughs growing on a tree stamp in which their neat 
was situated, and copulation took place on these branches*^. In 
the case of the large nest before mentioned, which I brought home 
from Oxshott, copulation took place in September on the top of 
the nest and in the bos in which it was placed. It will thus be seen 
that females are often fertilized by their brothers from the same 
nest, and as the male — unlike the other species in the genus — is 
not much smaller than the female, the latter is probably unable 
to carry the former during the marriage flight. 

The gaster in the fertile female in time becomes distended with 
eggs and swells enormously, having the appearance of a large sack 
of white membrane. On August 16th, 1913, 1 found such a one at 
Apse Heath in the Isle of Wight ; she was lodged in the cells at the 
top of the carton nest, which was situated just below the turf at 
the foot of an oak tree, and was surrounded by a large court of 
workers*'. Her total length is eleven mm., the gaster alone meamr- 
ing seven mm. in length, and sis mm. in breadth. Crawley and I 
have shown that the female does not lay till the year after im- 
pregnation, and we have proved her to be a temporary social 
parasite", as will shortly be seen. 

The larvae, which are very numerous, occur throughout the yoar, 
and the pupae are generally enclosed in cocoons, but both Mayr* 
and F. Smith^" record finding a number of naked pupae. 

D. fvliginoaa often founds new colonies by branch nests, which 
accounts for the fact that many colonies are found in the districts 
where this ant occurs. After the marriage flight newly fertilized 
females are received back into the parent and other fidiginoaa 
nests near by. Occasionally, however, dealated females are found 
wandering about in localities some distance from their neste. 
Forel records finding a number of dealated females on roads at 
Soleure on July 21st, 1869^^, and Crawley found one at Oddington 
near Oxford, about one hundred yards from a nest, and others at 
Esher in August, 1899^', and in such cases as these the females 
would not be likely to be received back into their own nests. How- 
ever, when isolated they display no desire to found a colony. 
Crawley and I have both kept in captivity newly fertilized females 
which get rid of their wings immediately after impregnation ; — 
and they never settle down, but endeavour to escape, and bo<hi 
perish. 
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Therefore, from the above facts alone, it seema doubtful whether 
the female of this Bpecies can found a colony unaided. 

But further observations in the field point to_ Jkmiaihor'pea umbraUt 
and D. mixta as the host-species of D. fuliginosa. In 1897 I found 
at Lymington a large colony of D. ftdiginosa in a hollow tree, 
and D. umbrcUa was undoubtedly hving with it, ae workers of 
both species were going in and out of the same holes^^. Crawley in 
1898 repeatedly found workers of D. umbrata walking unmolested 
with the workers of a lai^e nest of D. fvliginoaa established under 
his house near Oxford*'. In September, 1900, Tuck sent to me a 
worker of D. unAraia taken in a nest of D. fvUginosa at Bury 
St. Edmunds**. 

In 1904 do Lannoy** found at Knocke-sur-Mer a few workers of 
D. mixta in the midst of a large colony of D. fuliginosa which 
were on good terms with the workers of the latter, and in 1906 he 
again found workers of Z). mixta in several D. fvMginoaa nests. 
Forel*', Emery*^, Wasmann*", Wheeler*', and I** commented on 
de Lannoy's observations, and expressed the opinion that the 
presence of these D. mixla workers was due to the fact that fertile 
D. fidiginoaa females had entered nests of the former apeciea and 
been accepted. The queens of the D. mixta had then died, or had 
been kill«i, either by their own workers, or by the D. fvliginoaa 
females, and the offspring of the latter were reared by the D. mixta 
workers. In the course of time many of the latter had died off, 
and the few foujid in the neats were the survivors of the original 
D. mixta colonies. 

Crawley and I determined to test this hypothesis by experiments 
on captive colonies. In July, 1910, a portion of a nest of D. fuli- 
ginosa was dug up at Darenth Wood, containing a quantity of 
workers, larvae, males, and winged females, but no queen. The 
ants and brood were divided into two equal portions and each 
estabhshed in a four -chambered " Janet " nest. (It may be here 
mentioned that this ant cannot be kept in close confinement, but 
that if an observation nest be connected by long glass or india- 
rubber tubes to another plaster nest, or glass bowl, or some other 
contrivance in which their food is placed, the ants will thus obtain 
sufficient exercise.) During July all the males died and most of 
the females, with the exception of about twelve, which were found 
to be dealat«d. As some of these latter subsequently laid eggs, 
from which larvae were reared, it is highly probable that mating 
hod taken place inside the nests. 

In the beginning of December, 1910, a nest of D. umbraia without 
a queen was obtained at Weybridge and divided into two equal 
portions, which were estabhshed in Janet nests. 

The first experiment was made on December 10th when one of 
the dealated female fuliginosa was placed in the Oght chamber of 
one of the UTnbrata nests. She immediately entered the most 
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crowded chamber ; one worker saluted her and another dragged her 
further in by a mandible, but eventually she was attacked and 
killed before evening. On December 13th another dealated female 
was put into a amall plaster nest with some of the workers from the 
same umbrala nest as in the former experiment. She was slightly 
attacked hut made no resistance, and endeavoured to conciliate her 
assailants by stroking them with her antennae. When a worker 
endeavours to bite at the waiat of one of these females, she protects 
it by crossing her hind legs over her ba«k, and when at the neck, 
by pressing her head back close against the thorax. A few more 
workers were added, and on December 20th she was introduced 
with the workers into the v/mbraia neat. She was a little attacked 
by workers who had not seen her before, but the old workers 
protected her, getting between her and the others, and pulling 
them away by the leg, but very soon all hostility ceased, and she 
was evidently accepted. Many workers surrounded her, caressed 
and fed her, and all went well till April, when, a number of the 
workers having died oflt, some four hundred more were obtained 
from the Weybridge nest and introduced. These new-comers 
attacked the queen, though they were quite friendly with their 
sister workers, and as they persistently refused to accept her, she 
was removed and returned to her own nest on April 2l3t. The 
fuliginosa workers were very excited at her appearance in their 
nest, and she was much pulled about, hut eventually lost sight of 
among the crowds of ants. On July 23rd a female with her gaster 
enormously dilated was noticed in the fvMginosa nest, with a 
large pile of eggs and surrounded by workers, which may possibly 
have been the female of the above experiment. 

In the next experiment a female fuliginosa was still more easily 
received into the other umbrata nest and by December 16th she 
was completely accepted. On March 22nd, 1911, another fuli- 
ginosa was introduced into this nest and was immediately accepted 
without any hostihty whatever, as was the case with two more 
which were introduced in April, but subsequently removed. The 
two queens first introduced in this experiment began to lay on 
May 17th, 1911, for the first time, and these eggs hatched on 
August 9th. In 1912 they began to lay on June 29th, and laid 
more eggs than during the previous year, but nothing came of 
these. Some of the larvae which hatched in August, 1911, were 
nearly full grown in the summer of 1912, but they remained in this 
condition until 1914. A larva first pupated on June 23rd, 1914, and 
several more subsequently, hut none of them reached the perfect 
state. As these were from eggs laid in May, 1911, it will be seen 
that they took over three years to develop as far as the pupal 
stage ! 

In 1913 I made a similar experiment with a nest of Donisthorpea 
mixto-umbrata obtained at Weybridge on August 11th, 1912. 



ust nth, 1912, aa^m 

J 



D0NI8TH0RPEA. 1B9 

subsequently strengthened with workers of D. umbraia from Welling- 
ton College. On September 14tli, 1913, two fertilized females, from 
the Oxshott nest before mentioned, which had just removed their 
wings, were introduced into the mixlo-umbrata nest, when they 
were very little attacked and completely accepted the same day. 
The one died on October 12th, but the other has been treated by 
the workers as their queen, having been fed, cleaned, and caressed 
by them, and is still alive in this nest — she laid her first eggs on 
July 12th, 1914. 

As the females of D. ftdiginoea are only slightly larger than the 
workers, and as their fertihty is delayed for so long a period, it is 
clear that they are unable to found colonies miaided; they are 
hjrper-temporary social parasites, since, as will be seen presently, 

D. umbrata and D. mixta are temporary social parasites of D. nigra 
and D. aliena. 

The following species of Myrmecophiles have been taken with 
this ant in Britain : — 

Coleoptera : Homoeusa acuminata Mark., Aleochara ruficomia 
Gr., Microglossa fuUa Gyll., M. gentilia Mark., Oxypoda vittata 
Mark., 0. haemorrhoa Sahib., Thiasophila angviata Er,, T. inquilina 
Mark., Ilyobates glabriveTUris Rye, /. benneiti Donis., Myrmedonia 
haworthi Steph., M. limhala Pk., M. funesta Gr., M. humeralia Gr., 
M. cognata Mark., M. lugena Gr., Jlf. laticoUia Mark., DruaiUa 
canalicvlaia F., Notothecta confusa Mark., Homal(4a nilidiUa Kr., 
H. analis Gr., H. exarata Shp., H. conaanguinea Epp., Quediua 
brevia Br., Heterothopa sp ? {nigra Kr. ?), Xantkolinua atraiua Gr., 
Othiua mtfrmecopkilus Kies., Batrieodea venuatua Reich., Trichonyx 
markeli Aub., Plenidium myrmecophHum Mots., P. greaaneri Er,, 
Dendropkilua pwnclatus Hbst., and Ampkolia marginata F. 

Formicidae ; Ponera coarctata Latr,, Stenamma wtatwoodi West., 
and Leptotkorax nylandari Forat. 

Braconidse : Aspilota nervosa Hal., and Chasmodon aptervim 

Pioctotropidae : Hoplogryon myrmecobivs K., Teleaa myrtne- 
cobiua K., Tropidopria fuliginoaua Wasm., Exallonyx loasmanni K., 

E. wasmanni K. var. aodabilis K., E. myrmecophilxis K., Lagynode« 
paUiduB Boh., Bethylua formicariua Curt., Belyta furcata K. veu-. 
formicaria K., Loxolropa formicarum K., Amblyaapia acvieUaris K. 
var. hyalinua K., A. laaiopMlua K., A. laaiophilue K. var. rufo- 
petiolatua K., Aclista laaiophila K., and Leplorhaptua myrmecojMlvs 
K. 

Chalddidae : Spalangia erythromera Forst. 

Cynipidae : Kleditoma myrmecophila K. 

Diptera : Phyllomyza lasiae Collin, PAyllomyza sp ?, Paeudacleon 
( =^Phora) formicarnm Verrall, Apiochaeta ( =Pkora) aequalia Wood, 
A. longicostalia Wood, A. ciliata Zett., Milicfiia ludens Wahl., 
Scatopae infumata Hal., S. transversalis L. var., Limoaina iytaii- 
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ventris Stuli., L. fungicola Hal., Limoaina sp. ? and 
aterrima F. 

Heteroptera : FilophoruB perjdexus D. and S., and Myrmedobia 
coleoplrala Fall. 

Coccidae : Ntwsteadia floccoaa Westw. 

Collembola : Gypliadeirus { = Beckia) albinoe Nic, and Lepido- 
cyrlas caveniarum Mon. 

Myriapoda : Julus pulcheUua Leach. 

Aianeina : Tttrilus arieiinus Thor., T. recisus Camb., Grypltoem 
diversa Camlj., Oicurina cinerea Pz., Drasaua troglodytes O.K., 
Hahnia htlvola E, S., Harpactes lumibergi Sep., Dyadtra cam^ridgei 
Thor., Microneta innotabilis Camb., M. viaria Bl., and Micariaoma 
ftstim C.K. 

Acarioa : Urodiscella ricamliana Berl., Uroplitella minulisaima 
Berl., Trachyuropoda boatochi Mich., T. excxivata Wasm., AtUb: 
phorua grandia Berl., and Ladaps cuneifer Mich. 

Crustacea : Platyarlhrua hoffvuinseggi Brdt. 

Donisthorpea nigra L. 

[" The Bmall Black Ant " Gould Account English Ants (1747)']. Formica 
nigra Linnaeus Byst. Nat. Ed. 10 1 580 (1758)". Formicafiitca Christ Naturg. 
Insekt. 612 (1791)'. Formica nigerrima Christ Naturg. Tnaekt. 613 (17!H)*. 
Formica Juaca Latreille Eas. Hiat. FourmiH France 43 (1798)^. Formica 
nigra Jjatxeille Hiat. Ntt. Foumiis 156-16B (1802)'. LaaiiiB nigtr Fabricius 
Syst. Picz. 415 (1804)'. [" La fnurnii brune " Huber MceuraFourmia (1810)']. 
Formica fusca FOrster Hyin. Stud. I 33 (IBSO)'. Formieia nigra Schenok 
Jahrb. Ver. Naturk. Nassau 8 49-61"' I44i' (1862). Formica paUeacena 
Schenck Jahrb. Ver. Naturk. Naasau 8 65 (1852)". Formica nigra Daniell 
Proc. Linn. Soc. Lond. 2 290-201 (1854)"; Wakefield Proc. Linn. Soo. 
Lond. 2 2B3-294 (1854)'*; Mayr Verh. Zool. Bot. Ver. Wien 5 284"> 335" 
(1835); F. Smith Trans. Ent. Soo. Lond, (n.s.) 3 109-110 (1856)": Cat. 
Brit. FosB. Hym. 12-13 (1858)". ["Common G^den Ant" Spencer Zool. 
17 8007 (1859)"]. Formica nigra Eaton Ent. Mo. Mag. 5 298 (1869)". 
Laaiiis niger U. Miiller Berfrucht. Blumen 404 (18T3)". LuMuB niger race 
niger Forel Denkachr. Schweiz. Gee. Naturw. 26 46" 216" 257" 376" 
406" (1874). Laeiui niger Lubbock Mo. Mic. Joum. 1877 Pf. I89-I" ; 
Saunders Trans. Ent. Soo. Lend. 18B0 208" ; Br. AndrS Spec, Hym. Europe 
2 192 Pf. 4-1-2 (1881)" ; Lubbock Ants, Bees, Waaps 37" 50" (1882) ; Forel 
Ann. Soc. Ent. Belg. 30 206 (1886)" ; Lubbook Joum. Linn. Soc. Zool. 20 
136 (1888)". ["Small Brown Ant" Thomas Rep. Trans. Cardiil Nat, Soo. 
20 lOa-109 (1888)s*l. [" Garden Ant " W.E.G. Science Gossip 1889 214"]. 
Laaiiia niger Dalla Torre Cat. Hym. 7 187 (1893)". Formica {Lasius) nigra 
Farren-White Ants' Ways 235 (1805)". ha»ius niger Saunders Hyin-Awil. 
25 (1890)" ; Donisthorpe Ent. Rec. 12 176 (1900)" ; Barnes Ent. Mo. Mag. 
38 285(1902)*"; Reichenbaeh Biol. Centralb. 22 401^63 (1902)"; Wheeler 
Science (n.s.) 18 830-833 (1003)"; Janet Oba. Fourmis 33-34" 38" 51" 
(1004); von Butte 1-Reepen Archiv. Rassen Oesella. Biol. 2 U (I905)«*; 
Southoombe Proc. Ent. Soc. Lond. 1906 LXXV-LXXVH" ; Mrizok Zoits. 
WiM. Inaektenbiol. 2 lOfi-Ul (1906)"; EKcherieii Ameise 88 Tf, a (IBOB)"; 
Bayward Entom. 39 219-220 (1906)"; Janet Comp. Rend. Acad. Sc. 144 
393-306 (1907)" ; Donisthorpe Ent. Rec. 20 2B1 (1008)" ; Trans. Leicester 
Lit-Phil. Soo. 12 224 (1908)": Traia. Ent. Soc. Lond. 1900 415"; Btopea 
WA Hewitt Proc. Manchester Lit-Phil. Soo. 53 1-8 (1009)" ; Wheeler &-" 
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174 (1910)"; DoniBthorpe Entora. 44 390 (I9I1)" ; Crawley Trans. Ent. 
Soo. Lond. 1911 SfiT-663" ; Doiusthorp^ Ent. Reo. 24 6 (1S12)'* ; 25 63 
(1913)*«; Crawley Ent. R«o. 2S 13S (1913)" j Crawley and DonisthoTpe Int. 
Ent. Cong. Oxford 1912 2 26-^1 (1913|" ; DoniBthorpe Eat. Rao. 2S 39 
(1914)", Donuthorpea nigra Morloe and Durrant Trans. Ent. Soc. Lond, 
1914 423 (1916)". 

^ Lighter or darker btaek-broum, the thorax totitetimea lighter, mandibie«, 
bate of the antennae, arlieulaUon of the joitUa of the legt, and the tarei yellow. 
Body pubescent, thiekeat on gaater. 

Head not emarginate poatoriorly ; frontal furrow indistinct ; eyea fairly 
large ; oceUi very small and indietinot ; scope and t^tiae with outstanding 
tiairB. Long. 3-4~G nun. 



Fig. G3. Danidlurrpta nigra $. 

9 Dark broum, or blackish broum, mandUilea, scape, tibiae and tarsi reddiali. 

Head small, narrower than thorax, not emarginate poeteriorly ; scape 
with outetanding hairs. Thoraa narrower than gaster. Qaster large, the 
same colour beneath as above. Tibiae with outetanding hairs, tfinga 
large, clear. Long. 8-9 nun. (7-10 mm. teste Andrfi.) 

ij Blackish brown with apex of the antennae and tarsi, and the articulations 
of the joints of the iega lighter. 

Head dull ; frontal furrow disfinot ; mandMes with one tooth, blaok- 
brown ; scape with outstanding hairs. Thorax narrowly lighter at the 
insertion of the wings. Tibiae with outstanding hairs. Wings clear. 
Z^onfl. 3-5-4'7 nun. (3-6-S mm. teste Andrt.) 

Original description of Formica nigra Linnaeus [Syat. Nat. Ed. 
10. 1 580 (1758)] :— 

" F. tota nigra nitida, tibiie cineraaoentibus. 
Fn. svoc. 1022 Formica atra. 
Raj. ins. 69. Formica minor e fusco nigricans. 
Habitat in Europae terra." 

Habitat. 

DonistAorpea nigra ranges over the whole of Europe, and ia also 
found in Japan, Turkestan, the North of Africa, and Madeira. 
Ruzsky records it from the Caucasus and Siberia. Two varieties 
occur in the Northern States of America, and a third is found in 
British America, Alaska, and Colorado. 
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Forel states that the Japanese examples are absolutely identic&l 
with those from Europe, and that it may be admitted to inhabit 
the whole of the Northern Hemisphere as fai south as the SOtli 
degree of latitude^*. It probably extends over the whole of the 
British Isles, but I have no records in England for South Wiltehire, 
Huntingdonshire, East Gloucestershire, Monmouth, Hereford, 
Shropshire, South -East and North -West Yorkshire, Cheviot- 
land, Westmoreland, and the Isle of Man, and in Scotland tor 
Peebles, Selkirk, Roxburgh, Forfar, Kincardine, North Aberdeen, 
Banff, the South, Mid, and North Ebudes, East Ross, East and 
West Sutherland, Caithness, the Hebrides, the Orkneys, and the 



I have only records for Glamorgan, Carmarthen, Pembroke, 
Merioneth, Carnarvon, and Denbigh in Wales, and Down, Dnblhi, 
Wexford, Carlow, West Mayo, East and West Galway, Clare, 
Limerick, North Tipperary, Waterford, Cork, and Kerry in Ireland. 

Domathorpea nigra, which according to Wheeler is almost in- 
distinguishable from the scMefferdeckeri Mayr of the Baltic 
Amber**, is one of the commonest ants in Europe. 

It has been called the " Giarden Ant," but it occurs everywhere, 
in woods, iu clearings, in cultivated and uncultivated places, ia 
shady as well as exposed spots, on the seashore and in towns, but 
is less abundant, however, in fields and meadows than D. flava. 

Forel records it as occurring as high as the region of the fir trees 
in Switzerland'^, and Hull has sent it to me from West Allendale, 
situated at the height of 1000 ft. 

D. nigra nests in the earth, in banks, under stones, in old stumps, 
etc., and frequently occurs under the pavements, and in masonry in 
towns, and even in houses. I have seen it running about all over 
the Caledonian Market, and in many other parts of London. S. 0. 
Taylor sent specimens to me from his house in Leicester, and I 
observed it swarming in a cellar at Southsea. 

This ant constructs — though not to the same extent as D. flava 
— earthen mound nesta which in fields are covered with graas ; 
Daniell records such hillocks in grass in his garden at Chobham^', 
Evans found nigra mound nests at Longniddry, and I have seen 
them at Blankenberge in Belgium, at Woking, and at Sandown in 
the Isle of Wight, etc. 

When nigra nests in tree trunks and stumps it carves out long 
galleries in the wood, stretehing in all directions ; Andr6 gives 
figures of a part of a nest of this species carved in the trunk of a 
dead tree**, and I have found it nesting in tree stumps at Tilgate 
Forest, Parkhurst Forest, eto. 

Thomas records finding an interesting nest of " the small brown 
ant " in a drain-pipe set up as a pedestal for a flower-pot in a 
garden at Cardiff**. The ants had constructed earthen galleries and 
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platformB around the whole of the interior of the pipe, their brood 
being arranged on these platforms. Daniell mentions that nigra 
will nest in flower-pots, at the roots of the plants^*, and I once 
found a small colony in the large hollow root of a Yellow-Homed 
Poppy at Fett near Hastings. This Donisthorpea has the habit of 
constructing covered ways from its nests to plants on which Aphidae 
occur, and also earthen paviUona to shelter and enclose the latter. 
These constructions, which are very fragile, being made of earth 
lightly cemented together, may frequently be seen round the 
stems of plants and at the foot of trees. Step told me that he had 
seen one of the covered ways of this ant in a greenhouse, which 
went right up the wall to the roof, and the ants used this tunnel 
to enter and leave the greenhouse. 

Stopes and Hewitt record earthen tents made by Donisthorpea 
nigra in Japan to enclose Aphidae — these tents, which were sausage- 
shaped, made of dark sand, mixed with bits of broken shell and very 
little cement, were constructed on small branches ot an Hex, on the 
leaves of which Aphidae were feeding. Nearly the whole twig 
and its leaves, except the end, were enclosed in a tent, and covered 
galleries had been built from these tents to communicate with the 
subterranean nesta of the ants^^. 

This species also builds earthen chambers, raised above the 
ground, round the steins of grass — Escherich gives a good figure of 
such a structure*'— -which are used as incubators for the ants' 
brood ; they frequently occur at Weybridge, being made of the 
fine dry sandy soil there, and are very brittle. I observed a small 
sand crater at Tenby constructed by this ant at the entrance 
to its nest which was situated on the sand-dunes, the crater prob- 
ably having been built to prevent the opening into the nest from 
being blocked up with sand blown by the wind. 

This species may often be seen running in and out of holes in 
hard paths ; and tracks, which are very noticeable, occur on the 
paths, worn bare by the feet of the ants constantly passing to and 
fro. 

When nesting under stones — sometimes under very large ones — 
D. nigra constructs most beautiful earthen cells between the ground 
and the stone, with galleries extending down into the subterranean 
chambers. 

If kept in captivity in " Lubbock " nests these ants generally 
excavate chambers in a particular manner, with a narrow entrance, 
and a few pillars of earth as supports. Lord Avebury has figured 
such a nest, showing the entrance, vestibule, main chamber with 
some pillars, almost as if to support the roof, and inner room ; the 
queen surrounded by workers, one group of pupae, and several of 
larvae, sorted according to ages ; and the bhnd wood-hce {Platp- 
artkrus hoffmanseggi)^^. 

Huber has beautifully described the manner in which the habita- 
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tioDB of this species are constructed in nature. He writes:— 
" This ant, one of the most industrious of its trihe, forms ite neet of 
stories, four or five lines in height. The partitions are not man 
than half a line in thickness, and the substance of which they am 
composed is bo finely grained, that the inner walls present one 
smooth, unbroken surface. These stories are not horizontal : the; 
follow the slope of the ant-hill, and lie one upon the other to the 
ground-floor, which communicates with the subterranean lodges. 
They are not always, however, arranged with the same regularity, 
for these ants do not follow an invariable plan ; it appears, on the 
contrary, that nature has allowed them a certain latitude in this 
respect, and that they can, according to circumstances, modify 
them to their wish : but, however fantastical their habitations may 
appear, we always observe they have been formed by eoncentrical 
stories. On examining each story separately, we observe a number 
of cavities or balls, lodges of narrower dimensions, and loi^ galleries, 
which serve for general communication. The arched ceilings 
covering the most spacious places are supported, either by Uttle 
columns, slender walls, or by regular buttresses. We also notice 
chambers that have but one entrance, communicating with the 
lower story, and large open spaces, serving aa a kind of carrefour, ot 
cross-road, in which all the streets terminate."* 

The ants add to the height of their dwelling during and aft«' 
rain, by bringing up from below small particles of earth and placing 
them on the top of the nest, and much of their work is done at 
night. Huber very carefully watched this operation on one of 
their ant-hills, which had a round form and rose in the grass. He 
says :^-" As soon as the rain commenced, they left, in great num- 
bers, their subterranean residence, re-entered it almost immedi- 
ately, and then returned, bearing between their teeth pellets of 
earth, which they deposited on the roof of their nest. I coidd not, at 
first, conceive, what this was meant for, but at length I saw little 
walls start up on all sides with spaces left between them. In several 
places, columns, ranged at regular distances, announced halls, 
lodges, and passages, which the ants proposed establishing ; in one 
word, it was the ebaucke of a new story. . . . Each ant, then, 
carried between its teeth the pellet of eari^h it had formed, by 
scraping with the end of its mandibles, the bottom of its abode, 
which I have often witnessed in open day. This little mass of 
earth, being composed of particles but just united, could be readily 
moulded as the ant« wished : thus, when they had applied it to 
the spot where it was to rest, they divided, and pressed against it 
with their teeth, so as to fill up the little inequalities of their wall. 
The antennae followed all their movements, passing over each 
particle of earth as soon as it was placed in its proper position. The 
whole was then rendered more compact, by pressing it lightly with 
the forefeet. This work went on remarkably quickly. After 
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having traced out the plan of their masonry, in laying here and 
there foundations for the pillars and the partitions they were about 
to erect, they gave them more rehet by adding fresh materials. It 
often happened that two little walls, which were to form a gallery, 
were raieed opposite, and at a slight distance from each other. 
When they had attained the height of four or five lines, the ants 
bosied themselves in covering in the space left between them by a 
vaulted ceiling. Quitting, then, their labours in the upper part of 
the building, as if they judged all their partitions of sufficient 
elevation, they affixed to the interior and upper part of each wall, 
fragments of moistened earth, in an almost horizontal direction, 
and in such a way, as to form a ledge which, by extension, would 
be made to join that coming from the opposite wall. These ledges 
were about half a line in thickness ; and the breadth of the galleries 
was, for the most part, about a quarter of an inch. Here several 
vertical partitions were seen to form the scaflolding of a lodge, 
which communicated with several corridors, by apertures formed 
in the masonry ; there, a regularly formed hall, the vaulted ceiling 
of which was sustained by numerous pillars ; further ofi might be 
recognized the rudiments of one of those carrefours of which we 
have before spoken, and in which several avenues terminate. These 
parts of the ant-hill were the most spacious ; the ants, however, 
did not appear embairaased in constructing the ceiling to cover 
them in, although they were often more than two inches in breadth, 
In the upper part of the angles formed by the different walla they 
laid the first foundations of this ceiling, and from the top of each 
pillar, as from so many centres, a layer of earth, horizontal and 
slightly convex, was carried forward to meet the several portions 
coming from different points of the large pubhc thoroughfare."* 

Donisihorpea nigra feeds on a variety of substances, it kills and 
devours flies and other small insects, etc., harbours numerous 
subterranean Aphidae and Coccidae in its nests, and also visits 
other species on plants and shrubs, sucks the nectar of flowers, 
and collects seeds. 

Danioll records seeing nigra kill and drag off a wounded honey- 
bee, and he observed thousands of these ants attending the scale 
Coccus vitis L., on vines, and others collecting aphides on Calceo- 
larias'^'. He seemed to think the ants killed these plant-lice, 
because he saw them tearing off the wings of the latter, but ants are 
known sometimes to remove the wings of these insects to prevent 
them from escaping. "W.E.G." recorded the "garden ant" 
milking some black aphides on broad beans in a garden at Bristol", 
and I have taken many species of Aphidae (and also Coccidae) in 
numbers on subterranean roots, and at large, in nigra nests under 
stones. Sich sent me specimens of this ant taken in his green- 
house at Chiswick which were attending the scale Lecanium kesperi- 
dwn on ferns, and H. Miiller records finding the workers in the 
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flowers of Ckryaoplenium and Rosaceae^^. Rayward o'bseTvei 
nigra attending the larvae of the Blue Butterfly [Lycaena bellaYgvs) 
at Folkestone on August 11th and 12th, 1906*". 

Wakefield in 1864 saw this ant for days and nights together- 
he oheerved them working at midnight — industriously occupied 
in dragging to its cells the seeds of the common violet Vida 
odoTolay*. Spencer noticed the same habit at Blackheath in 1859, 
and he saw the ants bring out these seeds from their holes on fine 
days in July^*, and Lord Avebury also records the fact that th^ 
collect violet seeds*'. In 1903 Janet frequently found in nests a 
Donisthorpea nigra near Beauvaia seeds of Galium a-parine". 

D. nigra is a hardy and coiwageous ant, and it leads an inter- 
mediate life between those species which are subterranean in their 
habits and those which spend most of their time in the open air. 

When its nests are disturbed the workers pour out and swarm all 
over the intruder, and it engages in frequent combats with other 
ants. It is a deadly enemy to Donisthorpea flava and remains d 
the latter are constantly to be found in nigra nests. Forel mentifflu 
a nest of Formica rufibarbis which he saw encircled and besieged 
by thousands of D. nigra in Switzerland**. 

It is sometimes found in company with other ants, but these 
cases are probably only accidental, being due to the gradual en- 
croachment by nigra on the situations occupied by the othw 
species. 

Schenck states that it lives not seldom with other ants, ioa 
example, fava under the same stone, or near each other in the 
earth, or in the same earth-hill^", and I found a mixed nest (rf 
fava and nigra under the same stone at Mickleham** on May 27tli, 
1900, and I subsequently pointed out — " As it is unusual for theae 
ants to live together, they were probably encroaching on each other, 
and eventually the one might exterminate the other."** 

Barnes records that he dug up two dealated females of D. nigra 
in a nest of Formica aanguinea at Wellington College on Septem- 
ber 6th, 1902*", but it is probable that these females were only 
sheltering in the earth after the marriage flight, and were not really 
in the aanguinea nest. The workers of nigra, in common witi 
many other species, will lay eggs, more especially in queenlesa 
nests, and it was generally supposed that these parthenogetic eggs 
always produce males, but Eeichenbach has shown that these 
eggs will produce workers*^ — Wheeler very ably commented on 
this and some other known casea*^— and recently Crawley has 
proved the same thing by several experiments with colonies in 
captivity^*. 

The pupae are usually enclosed in cocoons, but Mayr records 
naked nigra pupae'*, Janet found naked pupae in a number of 
nests under large stones at Beauvais**, and I foimd them abundant 
in a mound nest at Sandown, Isle of Wight, on August 7th, 1912" 
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Schenok found the winged eexea as early as June 25th, 1852, at 
nassau^', and he says the marriage flight takes place from the 
beginning of July to the beginning of September'". Forel gives 
the middle of July to the middle of August^*, and Crawley records 
marriage flights at Seaton on July 14th and September 15th, 1912'^. 
I have found the winged sexes in the nesta from July to September, 
but I once found a male on April 26th, 1913, imder a tin on the 
aand-hills at Tenby*' and I noticed a marriage flight at Woking on 
September 26th, 1912»». Ou August 5th, 1906, Hamm captured a 
female nigra with short wings — a mermithogyne — at Bovey lYacey 
in Devonshire. 

The marriage flight takes place in the afternoon, and the follow- 
ing description of one I observed at Folkestone on August 9th, ISHl, 
will serve to illustrate the method adopted by the species of 
Donistharpea whose males are considerably i^ mailer than the 



A large colony of D. nigra occurred in one of the pillars of a gate- 
way to a house in a street in the town, the anta entering the masonry 
by a hole in the mortar at the base of the pillar. At five o'clock 
in the afternoon the workers were much excited, running all over 
the pavement and up and down the piUar, and a few winged antfl 
were out, going in and out of the entrance to the nest. At six 
o'clock thousands of males and winged females appeared, emerging 
from the hole, swarming all over the pillar, and climbing to the 
top, and on the raUings and Hhrubs in the garden. A few couples 
were observed in copula, and these flew away together, but moat 
of the winged ants flew off separately, rising straight into the air, 
and going up so high that they were lost to sight. The workers 
helped some of them to start, tapping them with their antennae, 
and pushing them to the edge of the top of the pillar. More females 
than males occurred. By 6.25 p.m. nearly every winged ant had 
disappeared, and some few females were already on the ground 
without wings, 

A marriage flight of this species was observed by two of my 
friends on the same afternoon as the above, at Margate, and Sea- 
view in the Isle of Wight, On August 28th I noticed a marriage 
flight at Dover, and on my return to Folkestone the same afternoon 
another was seen there*'. Marriage flights of D. nigra occurred at 
Weybridge, Putney, Walton, Chobham, and Camberley on August 
lOth, 1914 (and also of D. fiava, D. unArata, and Myrmica ruginodia 
at the first-named locality). 

Huber saya it is requisite that the temperature of the air should 
be at the 15° or 16° Reaumur {67° F.) to allow of our witnessing the 
departure of the males and females*. 

It is evident that the ants are affected by some atmospheric 
influence which probably extends at the same time over a large 
area. Eaton records D. nigra swarming in the Cactua-house in the 



20S BRITISH ANTS. 

Botanical Gardens at Cambridge from April 2nd to 8th, 1889", 
but this may have been due to the fact that the ants' neat was 
situated near to the hot-water pipes, though the temperature in the 
house during the day was only eO'-flS" Fahrenht., and 55''-60'' by 
night. 

As an instance of the vast numbers of males and females erf 
0. nigra which are produced a record by F. Smith may be men- 
tioned. He writ«B : — " In the month of September, 1855, 1 observed 
at Dover immense clouds of this ant passing over the town towards 
the sea ; and subsequently, on passing along the beach, I observed 
a line of their floating bodies extending from the town at least a 
mile towai-ds St. Margaret's — the line consisted of males and 
females, and was about a yard broad. "^* 

Immediately aft«r the marriage flight the females get rid of their 
wings and seek suitable places in which to lay their eggs, as the 
females of the large-bodied species of DoniaHiorpea {D. nigra, aliena, 
and fiava) which are considerably larger than their workers, lay egga 
only a few days after fecundation, and are very capable of founding 
their colonies unaided. 

They can live for a considerable time without food, partly sub- 
sisting on the muscles, which are completely broken down, as Janet 
has shown, within a few weeks after dealation^'. The fatty Mid 
albuminoid substances derived from the hiatolysed wing-musdee 
are carried in the blood to the abdomen, where they are taken up 
by the ovaries and, no doubt, contribute greatly to the growth at 
the eggs. 

Dealated females, with small egg-packets, may frequently be 
met with in the autumn, in small cavities under stones, and in hcJes 
and crevices in the earth, 

Latreille wrote, in 1802, of D. nigra — one meets often females 
deprived of the wings, either running on the ground, or hidden, and 
also alone, under stones*. I have frequently met with such females 
—on October 28th, 1908, many dcalated females of Doniaihor'pea 
mgra and fiava were dug up at Luccombe Chine with their eggs in 
the Uttle cells they had formed, and in one instance a couple of nigra 
females were found together in the same cell with a batch of eggs*', 
Wheeler once found two females of Donisthorpea brevicomis to- 
gether, and he writes — " . . . under very exceptional circumstancea, 
a couple of females from the same maternal nest may meet after their 
marriage flight and together start a colony. During August, 1904, 
I found two dealated females of Laaius brevimmiB occupying 
a small cavity under a clump of moss on a large boulder near Cole- 
brook, Connecticut. They had a few larvae and small cocoons, and 
a couple of tiny callow workers. . . . Without doubt these tmn 
females were sisters that had accidentally met under the same 
bit of moss and had renewed the friendly relations in which they had 
lived before taking their nuptial flight. This case is of ooneiden^ft 
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as a rule, even sister auts aeem averse to such, post- 
nuptial partnerships." [Bull. Amer. Mus. NH. 22 41 (1906).] 

It is probable, however, that two or more nigra females may not 
infrequently combine in starting a colony, though it is a remarkable 
fact that colonies of this ant are very rarely found with more than 
one queen. Crawley once found a colony, in August, 189B, which 
contained two queens**, but it would seem from the experiments 
in captivity, shortly to be mentioned, that when two or more 
females have combined together to found a colony, one of them 
eventually kills the others, and remains the sole queen in the nest. 

This species will not receive strange females of its own species 
into its nests after the marriage flight. Southcombe took some 
oewly-tertilized females of D. nigra in July, 1905, and offered some 
to wild nests, and others to a captive queenless colony. In every 
case the females were torn to pieces, the queenless neat in particular 
showing great ferocity towards the strange females*'. 

A number of colonies have been brought up in captivity by nigra 
females. Janet found an isolated dealated female, with a small 
packet of eggs in a little cell, on September 7th, which he placed in 
an observation neat, the first workers appearing in the following 
spring ; in other experiments which he had carried out in previous 
years with females of the same species taken after the marriage 
flight during the first days of August, the first workers were reared 
by the beginning of October**. 

In July, 1914, I brought home a dealated nigra female, which 
I had found walkijig on a bank at Woking, and established her in 
a small " Crawley-Lubbock " nest. She blocked up the entrance 
to her cell, and in a day or so laid eggs. No attention was paid to 
this nest, but by September 1st the female was found to have 
brought up two small workers. This tiny colony is alive and well 
to-day, and a number of small larvae are present. 

Von Buttel-Reepen took two dealated females after the marriage 
flight on July 22nd, 1903, and placed them in a glaas nest with 
earth, in which they dug two separate holes and laid eggs by the 
middle of August. About August 20th one female broke into the 
cell of the other, brought her eggs, settled with her, and the two 
females henceforward Uved together, heaping their eggs in one 
bunch. The first larva appeared one month after the eggs were 
laid, twenty-four in all hatching ; some of these pupated after eight 
months, and the first worker appeared about a year after the 
females were fertilized. After five workers had hatched, the 
females ceased to look after the brood. On August 5th the two 
females commenced to fight, the workers attacking the female that 
waa getting the worst of the combat. This female died the next 
day, leaving the colony with a single queen**. 

Mrizek's experiment, though not conclusive, as the females were 
jot actually observed to fight, points to the murder of one female 
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by another. In March, 1904, he found two dealated nigra femalea 
in a cloaed cell under a stone, and he established them in a amall 
piast«r nest with honey, which they drank. On April I llh eggs were 
laid, and by the beginning of June pupae were present which started 
to hatch at the end of July, and when there were about thirty 
workers the females no longer attended to the brood. On returning 
after an absence from home, he found one female dead and cut m 
pieces'^. 

On July 20th, 1911, Crawley picked up some dealated ntgn 
females after a marriage flight at Sea View, and placed three d 
them in a small box with earth, when they jointly excavated a 
cell in the earth and built up a roof covering them completely in. 
Ten days later the cell was opened and found to contain a quantity 
of eggs. The three females were then introduced into a four- 
chambered " Janet " nest with a large number of pupae, when ona 
female immediately began to carry the pupae into a dark chamber, 
and though assisted for a short time by another female, carried 
over one hundred herself. Next day each female occupied a cham- 
ber to herself with pupae, the energetic female having by far the 
largest number. On August 2nd one of the other two females was 
found dead in the same chamber with the energetic one- — by this 
date about one hundred and fifty workers were present, and the 
females had laid eggs and ceased to work. On August 4th some 
workers attacked and killed the other female, the energetic one 
being left as the sole queen of the colony**. 

In another experiment carried out by Crawley in the same yeai 
with three more nigra females, similar results were obtained. Afto 
workers had been reared, one of the females killed another and was 
eventually herself killed by the third, which was left in possesaion 
of a thriving colony*". 

The gaster of a fertile nigra female becomes distended witb eggg, 
though not to such an extent as in fuUginoaa ; the gaster of s 
female of the former, which I found in a large colony under a 
stone at Box Hill on July 30th, 1913«8— whose total" length is 
eleven rum — measures seven mm. in length, and four mm. in 
breadth. 

The following species of Myrmecophiles have been taken with 
Donislhorpea nigra in Britain : — 

Coleoptera ; Homoeusa acuminata Mark., Myrmtdonia limhata 
Pk,, Drimlla canalicvJata F., Claviger testaceus Preys., C. tongieom' 
Miill., and Opalrum aabviosum L. 

Formicidae : Ponera coarctala Latr., Myrmecina graminkola 
Latr., and Sohnopsis fugax Latr, 

Icbneumonidae : Pezomachm atdhracinus Forst. 

Braconidae : Packylomma buccala Nees. 

Froctotmpidae : Gonatopus myrmecophilus K., Planopria pedes' 
tris K., and Loxotropa aubtemtnea K, 
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Mymaiidae : lAtue cynipseus Hal. 

Diptera : Paeudacteon (=PhoTa) formicarum Verrall, and Micro- 
don viulaiilis L. (larvae). 

Heteropteia : Alydus calcaratus L,, Myrmecoria graciUa Sahib., 
Nabis latioerUria Boh., Mjfrmedobia cokoplrata Fail., Pilophorua 
ptrpkxus D. and 8., and Systdlonotua trigutlatua L. 

Aphidae : Trama troglodylea Heyd., T. radicis Kalt., Forda 
formicaria Heyd., Penlaphis marginata Koch, P. trivialis Pass., 
Oeoica camom Buckt., 0. formicina Buckt., Schizoneura corni F., 
Aphis planlaginie Schrank, and Macrosipkum ap ? 

Cocddae : Lecattopsia formicarum Newst., Riperaia tomlini 
Newat., R. avbterranea Newat., R. formicarii Newst., and Ortkeziola 
vejdovskyi Sulc. 

Collembola : Cypkodeirua ( = Beckia) albinos Nicol. 

Araneina : Teirilus arieiinus Thor., Evansia merens Camb., 
Micarisoma fesUva C.K., Micaria pulicaria Sund., and Harpactea 
hombergi Sep. 

Acarina : OilUbano comala Leon., Uroplitella minutiaaima Ber!., 
Trackyuro-podacoccinea Mich, var ainuala Beri., T. laminoaa Berl., 
7'. excavata Waam., Antennophorus foreli Waani., and Laelapa 
vacutis Mich. 
^^trostacea : Platyarthrus koffmanse(/gi Brdt. 



Donisthorpea nigra L., 



. alieno-nigra Forel. 



Lasius nige-T aUeno-niger Forel Denkschr. Sohwoiz. Gea. Naturw. 26 40 47 
118T4)>, LaaiuB aUmo-niger Mayr TijdBclir. Entom. 23 28 (1880)'. Ltuiu* 
nige.T race alieno-niger Er. Andrfi Hym. Europe 2 194 (1881)*. Laaitte niger 
yar alieno-nigcr DaWa Torre Cat. Kyra. 7 190(1893)*; Donisthorpe Ent. Bee. 
25 63 (1012)': 26 39(1014)'. 

Original description ol L. alieno-niger Forel :— 

" La pnhetinenciB dos tibiaa. en se redreaBant, poase inseiiHihlemeiit aiis poils. 
Sauveat un. deux ou troia poils aeuiemeot aux tibias i>t aux scapoa. Dans 
une fourtnili^re les ^ eont plus claires, plus petites. moins pubescentes ; dans 
I'autre o'eat le controire. Bref, oet interm&iiaire est presque ausai oommun 
que les formeB fcypiqaea."' 

This variety is intermediate in aize, colour, and the pubescence 
on the tibiae and acape, etc., between D. nigra and D. aliena. 

In September, 1912, I discovered several coloniea of alieno-nigra 
at Weybridge aituated in aandy banks which contained malea and 
winged females^, and in May, 1913 I found a colony under a atone 
at Bletchington'. 

Hallett has sent workers to me from Cwrt-yr-ala in Glamorgan- 
shire, and Harwood workera from Clacton-on-Sea, aa well as malea 
and winged females from a marriage flight which he observed there 
on October 12th, 1912. 
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Doniathoipea aliena F6rst. 

Formica aliena FOrater Hym. Stud. 1 36 71 (1850)' ; Schenok Jahrb. Ver. 
Naturk. Nassau 8 51-63 (1852)'. Laaiua atientit Mayr Europ. Formicid. 49 
(1861)'. Formieo aliena F. Smith Ent. Mo. Mag. 2 30 (18B5)* : Ent. Ann. 
1866 127-128' : 1869 72' : Ent. Mo. Mag. 11 111 (1874)'. Lagiut niger r. 
aUenag Forel Denkschr. Sohweiz. GeB. Naturw. 26 46» 216' 376" (1874). 
Lanus alitnus Saunders Trans. Ent. Soc. Lond. 1880 209". Formica aliena 
Parfitt Trails. Devon Aaen. 8c-Art. 12 514 (1880)". Laaiiia alienite Er. 
Andr6 Sp6c. Hym. Europe 2 192 (1891)". LaHua niger var. alienut HaU 
Ent. Mo. Mag. 24 91 (1887)". Laaiua alienua Perkina Ent. Mo. M^. U 
195(1891)"; Waamann Tijdflchr. Entom. 34 48 (1891)"; DftUft Torre Cat. 
Hym. 7 181 (1893)" ; Janet Bull. Soo. Zool. France 18 169 (1893)'". Formiea 
{Laaiua) aliena Farren-Wbite Ants' Ways 28" 113" 122" 175=' 235-236" 
(1895). Laaiua niger race aliemia Saunders Hym-Acui. 25 (1896)" ; Morley 
Hym. Suffolk 1 1 (1899)". Laaiua alienua D. Sharp Carab. NH. Ins. 2 140 
(1899)"; Doniathorpe Ent. Bee. 12 173 (1900)"; Bingham Faun. Brit. 
India Hym. 2 342 (1903)"; Janet Oba. Fourmia 42-^6 (1904)". Laaiat 
niger race alienua Vic, Hist. Sussex 1 131 (1905)'°. Laaiua niger st. alitnut 
Bingham Bull. R. Bot. Gard. Kew (A.S.) S 28 (1906)". Laaiua aOentit 
Escherieh Ameise 220 (1906)". Laaiua niger race alienua Frisby Proe. 
Hohneadale NH. Club 1906 74" ; Halbert Irish Nat. 16 44 (1907)" ; Donia- 
thorpe Trana. Leicester Lit- Phil. Soc. 12 224 (1908)". Laaiua alienua MriMl 
Act. Soo. Ent. Bohem. 4 139 (1908)". Laaiua niger alienua Bondroit Ann, 
Soc. Ent. Belg. 53 485 (1909)''. Laaiua alienua Doniathorpe Ent. Rec. 23 
15 (1911)". Laaiua niger var. alienua Morley Proc. R. Iriah Acad. 31 24 S 
(1911)". Laaiua niger subsp. alienua Donisthorpe Entom. 44 390 (1911)". 
Laaiua alienua Bondroit Ann. Soo. Ent. Belg. 55 11 (1911)*'. Laaiua nigtr 
aubsp. alienua Doniathorpe Ent. Rec. 24 7 (1912)": 25 63 (1913)". Laaiui 
alienua Crawley and Doniathorpe Int. Ent. Cong. Oxford 1912 2 27 (1913)"; 
Donisthorpe Ent. Rec. 26 39 (1914)" ; Pinkney Ent. Rec. 26 98 (1914)". 



2 Lighter or darker brown, mandiblea, arUenntte, and aometimea thorax 
lighter. Lighter in colour, amaUer in stse and leaa 'pubeacent than nigra. 

Head not emarginate posteriorly ; frontal furrow indistinct ; oc«Ui very 
small and indistinct ; aniennae thinner than in nigra, acape without outstand- 
ing hairs. Tibiae without outatanding hairs. Long. 2'8-3'8 mm. (2-5—4 mm. 
teste Andr6.) 

9 Lighter or darker reddiah brown, with mandiMea, antennae and legs lighter. 
lAghter in colour than nigra and leaa pubeaceyU, the body exhibiting far lea 

Head small, narrower than thorax, not emarginate posteriorly ; aeapt 
without outstanding hairs. Thorax narrower than gaster. Oaater large, Uia 
same colour beneath as above. Tibiae without outstanding hairs. Wingi 
large, clear. Long. S-9 mm. (7-9 mm. teste Andrfi.) 

3 Lighter or darker brown, mandiblea, antennae, and legs lighter. Lighter 
in colour ond amaUer in size (fean nigra. 

Head ahghtly ahining ; frontal furrow distinct, though not as distinct as 
in nigra, with a shght transverse impresBion before ocelli ; mandiblea with 
one tooth, yellowish brown ; acape without outstanding hairs. Thorax 
broadly testaceous at the insertion of the wings. Tibiae without outstanding 
hairs. Winga clear. Long. 3-3-3-5 mm. (3'6-4 mm. teate AndrS.) 

Ordinal description ol Formica aliena Fdrster [Hym. Stud. 1 

36 ^<J 71 5 (1850)]:— 

" Opararia : Fuaca, nitida, cinerascenti-micans, aparae piloeula, antennarum 
scapo tibiisque nudia ; mandibulia rufis, antennis, tibiis et taraia pallida 
teataceis ; ocelUs minutiasimis et iinea frontali impressa vix conspicuis ; 
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metathoracis dorao abbreviate ; squama subreotangulari, parva, supra 
Bubratuiidata. 
Long. I-li lin. 
Mu : Fueco-niger, paFuin cinereo-micaoB, Bntemiarutu flagetlia. thorooe 
circa scutellum tarsiaque ferrugmeo-palleacentibuB ; capite tborocsque 
piloeitale fere obaoleta, acapis pedibuaque nodis ; Unea frontuli impreaaa, 
profuiida ; alls hyaliiiis, narvia ot stigmatB pallide flavesceittibus ; 
HubradiD baem veraus autiFuaco ; area diacoidali parva, aubqtiadrata vel 
nulla ; Bquama subrectangulari. apice medio leviter eraargiiiato. 
Long. Iji lin." 
" Fsmlna : Pusoa tota undique ciuerKi-inicaiis, nittda. oorpore toto aparse 
flavido-pitosulo, antennanun acapia tibiiaque praeter pubesceiititun 
adpreasBm nudis ; antennia, tibiis tarsiBque fBrrugineo-palleaoontibus, 
oaxiB Bt fomoribus fuaoeaoentibua ; majidibulia ooiifertim longitudinaliter 
rugoaia, f ortiter punctatia ; clypeosubtiliterpunotulato, f oveolia lateralibua 
laevibua; areafroiitali obaoletisaiinepiuiatu]ata,nitidai soutellain circuitu 
fTifeeCfliite ; alia ampiiB, liyoliiiis, nervis cum stigraate pallide flavidia, 
aubradio fuaco ; squama eubcardata, apice aubangulatim leviter emar- 
ginata. 
Lg. 3i Un." 

Habitat. 

Donisthorpea aliena is widely distributed in Europe, though it 
does not appear to he as common in the North as nigra. Ruzsky 
records it from the Caucasus, Siberia, Turkestan, and Finland, and 
Bingham from the North-West ffimalayas up to 9000 ft". 

Dalla Torre sinks Formica jmUHareia Provancher [Fauna. Ent. 
Canada. Hym. 2 698 (1883)] as a synonym of D. aliena", but Pro- 
vancher's description does not agree with aliena, nor does Wheeler 
in his list of described North American Anf« [Ants 561-572 (1910)] 
give the latter species for North America, where it is represented 
hy D. nigra var. americana Emery. 

The British distribution is as follows : — 

Cornwall, W. : The Lizard (H. C. Champion)^'* ; Cornwall, E. : 
Trebetherick [Halhtt). 

Devon, S. : High Peak, Sidmouth (F. Smithy^; vStoke Fleming 
(Perkinsy^ ; Seaton {Crawley)*^; DevoD, N. : Croyde Bay (/'or- 
tiU)^- ; Woolacomhe (Pinkney)*^ \ Lundy Island (F. Smithy . 

Somerset, S. : Minehoad (Farr&n-White.)^^ ; Somerset, N. : 
Stcepholm (Hudd). 

Dorset : The Haven, Poole Harbour (Famm) ; Studland (jl/once); 
Swanage {Nevinson); Lulworth {Farren-Wkitey ; Winfrith Heath, 
Godlingstone Heath, and Morden {Haines). 

Zele ol Wight : Blackgang*', the Landslip, Shanklin, and San- 
down" {Donisthorpe} ; St. Helens (Hamm). 

Hants, 8. : Bournemouth {Bothney)^ ; Hayling Island {Saun- 
ders)" ; New Forest {J. F. X. Kiiig) ; Hants, N. : Fleet [B. A. 
BvtUr). 

Sussex, E, : Hastings^^ ; Sussex, W. : Littlehampton and 
Arundel Park {F. Smith Coll.). 

Kent, E, : Deal (F. Smith)* ; Buckland near Dover {Rally* ; 
St. Margaret's Bay {Donielhor'pe). 
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; St. David's (T. W. Allen). 
i-Whit^)". 



Surrey : Kew {BiTtgham)'^ ; Shirley {RothTtey) ; Wimbtedaa, 
Common [Moric&) ; Chobham (Saundersy^ ; Relgate Heath 
(yris6j/)** ; Box Hill, Weybridge*^ and Woking** (Donisthorpe). 

Esswc, N. : St. Osyth [Harwood). 

Berks : Wellington College {Barnes). 

Oxford : Oddington (Orawki/)^* ; BletcJiington {Jkmisthorpe)". 

Suffolk, E. : Lowestoft {Farren-While)^^ ; Kirkley (Morice); 
Blythburgh (MorUy) ; Thorpe by Aldebiirgh (Tiick)^^ ; Felix- 
stowe {Morley)^^ ; Cove Common {Rothney). 

Suffolk, W. : Rougham and Mill Heath (TmcA)". 

Norfolk, W. : Holme-juxta-Mare (Morhy) ; Lang Mere (S. 
ScoU) ; Blakeney (S. 0. Taylor). 

Cainbridgesliire : Cambridge (O. Sharp) ; Grantcheeter {H. 
Scott) ; Cherryhinton {Fryer). 

Gloucester, W. : Stonehousei" and Stinchcombe Hill^^ (Forcen- 
While) ; Duriiham Downs {SmaHcombe) ; Symonds Yat {Farr^i- 
Wkite)^^ 

Glamorgan : Cwrt-yr-ala (Halhlt) ; RhosilU and Worm's Head 
{T. W. Allen). 

Pemln'oke : Tenby {Donisthorpe)*^ 

Carnarvon ; Conway Castle [Farrei 

Denbigh : Deganwy (H'. Oardner). 

Dublin : Lambay {Halberl)^*. 

Wicklow : Powerscourt {Dvblin Mus. Coll.). 

Mayo, W. ; Clare Island {Joknson)^^. 

Donisthorpea aliena has generally been considered to be a race 
or aubspeciea of D. nigra, but I am inclined to agree with Bondroit 
that it is quite distinct, and should be regarded as a good species*'. 

Although its habits are somewhat similar to those of D. nigra, 
still it differs in many ways ; it is not nearly so widely distributed 
nor so common, it lives a more subterranean life, and is of a much 
more peaceable disposition. 

It prefers to dwell in hot exposed places, on sandy commons, and 
heaths, and on the cliffs, etc., nesting in the ground under stones 
and in banks, occurring but rarely in grass, and seldom constructing 
mound nests. Smith says it has a way of tonnelhng under the 
ground, and of casting up little hillocks aft«r the manner of the 
mole* — I have noticed this habit at Weybridge ; Farren-White 
states it usually makes its burrows in sandy places, "with a raised 
funnel -shaped gate," and he also found it occupying a small mound 
at Bournemouth*^ and Bingham recorded two colonies in grass in 
the Herbarium gardens at Kew^^. 

Forel says it does not range as high as the sub-alpine regions in 
Switzerland^, Wasraann gives its habitat as heaths in Holland", 
and Bondroit states it is only to be found in calcareous regions in 
Belgium*'. 

Parfitt records that he captured, in 1867, specimens of the worker 



Ciooglo 



^^■^H DONISTHOHPEA. ZIG 

and tEe winged sexes of aliena in a neet on the sands in Croyde 
Bay, North Devon, which he thought were the first taken in this 
country^^, but F. Smith had found it in July, 1865, on the Deal 
sand-hills*, where it is still abundant. 

Schenck says he has often met with workers and pupae of D. 
aliena in nesta of F. saiiguinea at Nassau^. 

Nests of aliena will receive and hatch both worker and female 
pupae of nigra and vice versa, larvae beijig even accepted in some 
instances. 

As with nigra, eggs laid by the workers of aliena in captivity will 
produce workers. I have reared such workers in an observation 
nest of D. aliena — whose queen was a female B. mixta — taken at 
Weybridge on July 10th, 1912. This nest will be referred to again 
under the latter species, and also under D. umiirata (pp. 232, 240). 
The winged sexes occur from July to November, though Smith 
stated that they did not appear before the latter part of August* . 

Schenck gives July 13th till late in September^, Farren- 
White took males in November''*, and I have found males and 
winged females in the nests from July 2nd to September 26th. 

Mermithogynes occur in this species — D. Sharp mentions that 
female specimens of aliena have been found with short wings, 
but he incorrectly treats them as intermediate forms between the 
winged and wingless females**. Mrizek has shown that the virgin 
females of aliena may become infested with a worm of the genus 
Mertnis and that when this occurs the insects develop abnormally 
small wings'*, and Wheeler found on dissecting short-winged 
females of D. neonigra — a species closely related to D. aliena— 
taken in a colony near Manitou, Colorado, that each contained a 
large coiled Mermis 53-55 mm. long [Joum. Experim. Zool. 8 421 
(1910)]. 

Crawley took several short-winged females of aliena in a nest 
under a stone at Oddington in 1900'*, and he tells me that all the 
winged females present in this colony were braehypterous. The 
wing of one of these females, kindly given to me by the captor, 
measures 4-5 mm. in length as against 10 mm. in a normal female, 
from which it differs in no other way. 

Schenck says aliena begins to swarm later than nigra, and its 
Bwarmings continue after those of the latter have ceased^; he 
records a marriage flight on September 22nd*. Hall noticed another 
on August 7th, 1887, near Dover. He writes : — " Being a still and 
sultry evening, the air was literally full of males, and the ground 
and walls covered by myriads of both sexes ; the females had 
mostly denuded themselves of their wings in order to seek a suit- 
able place for ovipoaition."^* The females of D. aliena are equally 
well able to found their colonies unaided as are those of nigra. 

Farren-White discovered in 1881 under a stone at Lulworth a 
dealated female and three or four very small-sized pupae enclosed 
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in cocooDB*". which wore no doubt the female's firat brood, tJibt 
being an incipient colony. 

Janet in 1893 isolated an old queen from a neat of aliena, which 
he supplied with food, since she was past the age when a female 
can subsiat on her body-fat and wing-muscles. She laid eggs soon 
after her isolation, and reared twelve larvae and a pupa in sixty- 
one days, and five pupae and one worker in one hundred and two 
daya'^. Thia queen hvedin his poseession for nine years, and during 
the first year she reared about fourteen workers, during the second, 
nineteen, the third, twenty-three, the fifth, sixth, and seventh, 
a hundretl, the eighth, forty, and the ninth, fifteen^'. 

The imder- mentioned rayrmecophiles have been taken with 
D. aliena in Britain : — 

Coleoptera: Drusiila caTUiticulata F., and Clavigerteslaceus 'Preys. 

Braconidae : Parhylom'ma buccata Nees. 

Diptera : PseuAictson ( =Phora)formicanim Verrall, and Peyerim- 
hoffia bmcliypttra K. 

Aphidae : Trama troglodytes Heyd., T. radicia Kalt., Forda 
formicaria Heyd., F. viridana Buckt,, Geoica camosa Buckt., 
Tetraneura ulmi Geoff., Aphis alienus Theob., and A. auUerranea 
Walker. 

Coccidae : Ripersia subte-rmnea Newst. ^^ 

Oollembola : Cyphodeirus { = Beckia) albinos Nio, ^^H 

Cmstacea : Platyarthrus koffmanseggi Brdt. ^^M 

Donisthoipea flava F. 

['■The Common Yellow Ant" Gould .\coount EngUsh Anta 2' 11« (1747)]. 
Formica flava Fabrioiua Sptm. Insect I 491 |1781)'. ["La fourmi jaune" 
Huber Mteiira Founnis 319 (1810)]*. Formic fiava Schenok Jahrb. Ver. 
Natiu-k. Nassau 8 11' 56' (1863) ; F. Smith Trans. Ent. Soo. Lond. (n.s.) 3 
97' lOS-109' (1855) : Oat. Brit, Foas. Hym. 16 (1858)'. Laaiua flaw* Mayr 
EuTop. Formicid. 50 (1861)'». Formica fiava Warner Soience Ooaaip 1871 
183 ". Lasiug fiavus Forel Denksehr. Schweiz. Ges. Naturw. 20 47" 215" 
257" 378" 397" (1874); Lubbock Mo. Mio. Joum. 18 Pf, 189-2; 190'l-2; 
191-1-3; 192-1-2,5(1877)"; Saundera Trans. Ent. Soc. Lond. 1880 210" j 
Er. AndrS Speo. Hym. Europe 2 195 (1881)" ; Lubbock Ante. Bees, Wasps 
32'° 71-72" 91-02" (1882); Waaraann Tijdaohr Entom. 31 48 (1891)"; 
D. Sharp Trans. Ent. Soc. Lond. 1893 202'* ; Dalla Torre Cat. Hym. 7 184 
(1893)"; Richardson Ent. Mo. Mag. 30 213 (1894)". Formica (Lasitu) 
fiava Parren-White Anta' Waya 164" 338" (189S). Laeitui flavat Saunders 
Hym-Acul. 24 (1896)". Laaiut niger Saunders Irish Nat. 12 68 (1903)". 
LaaiUB ftaoue Ernst Biol. Centralb. 2S 47 (1905)". Formica fiava Rayward 
Entom. 39 197 (190B)". Laaim flaotu Waamann Naturwisa. Woohonsohr. 
6 391-3B2 (1907)"; Doniathorpe Trana. Leicester Lit-PhiL Soc. 12 224 
(1908)": Ent. Rec. 20 281 (1908)"; Wheeier Joum. Psyohol-Neurol. 13 
429 (1908)" J Linder Bull. Soo. Vaud. Sc. Nat. 44 303-310 (1008)" ; Forel 
BuU. Soc. Vaud. Sc, Nat. 45 341-343 (1909)"; Waamann Biol. Centralb. 
30 463 (1909)": Donisthorpe Ent. Reo. 23 15 (1911)": Entom. 44 3»0 
(1911)*'; Ent. Ree. 24 7 (1912)"; Crawley and Donisthorpe Int. Ent. 
Cong. Oxford 1912 2 24-26 (1913)" ; Donisthorpe Ent, Rec. 25 268 (1913)*' i 
26 39 (1014)", -^^ 
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« yeUoiB, or yellow with Ihe hfjtd. and sometimes Ike gaster, reddith, 
n the larger ipeciment the whole body is more or leas ytUowiah brown. Size 
very variabk. 

Head very slightly emargioate pOHteriorly ; eyes emaller than in nigra 

Id aliena ; ocelli very small and indistinct ; frontal furrovi indiatinot ; 
ipe without QUtstandlDg haira. Thorax pubescent and hairy above. Scots 
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low, broadest at apex, not, or only very slightly eraarginate ; gaater very 
pubescent. Tibiae without outstanding hairs. Long. 2-2— 4'8 min. (2-4 ram. 
teate AndrS.) 

9 Brown, maTidiblea brownish red, cheeks, antennae, underside of the gaater 
and leg* yrllow. 

Head Bcoall, narrower than thora::, very slightly emargtnate posteriorly ; 
scape without outstanding hairs. Thorax narrower than gaater. Scale 
emarginat«. Tibiae without outstanding hairs. Wings infusoate at the 
base for half their length. Long. 7~9-'2 mm. 

J Blackish brown, shining, antennae artd lege brovm, with the /unicu2u« 
torsi and artieuUUionB of Ike joints of the legs lighter. 

Head shining ; frontal furrow indistinct, often with a transverse impres- 
Bion before ooelli ; mandibles with one tooth (very rarely with a few small 
teeth on the terminal border), block-brown ; wope without outstanding 
hairs ; eyes with a few microscopical hairs. Thorax narrowly testFuseous at 
the insertion of the wings. Tibiae without outstanding hairs. Wings slightly 
infuHcate. Long. 3-7-5 nun. (3-4 mm. teate Andri.) 

Original description ol Formica flava Fabricius [Spec. Insect. 1 
491 (1781)] :— 

»" F. flaua, abdomine ouato pubeecente. 
Formica flatia squama petiolari. Degecr. Ina. 2.2.326, 
8 tab. 42. fig. 24-28. 
Habitat in Europae boreaUs sylui 
Farua. magnitudiiie tamen diHert 



Habitat. 



DonisOtorpea flava ranges over the whole of Europe. Kuzsky 
records it from the Caucasua and Siberia, and it is represented in 
NorthAmerica by the subspeoiee near cticus Wheeler. Dalla Torre^^ 
sinks Formica ritficornis Fabriciua [Syst. Piez. 397 (1804) from 
India, and Formica mellea Provancher [Nat, Canada 12 356 (1881)] 
from Canada as synonyms of this species, but the descriptions of 
neither of them agree with D. flava, and the latter is probably 
synonymous with the nearcticus Wheeler. It is widely distributed 
in the British Isles, but I have no records in England from South 
Wilts, Monmouth, South-East and North-West Yorks., Weetmore- 
lutd, and the Isle of Man ; in Scotland for Dumfries, Kirkcudbright- 
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shire, Selkirk, Boxburgh, Forfar, Kincardine, South and North 
Aberdeen, Banff, Elgin, the North Ebudes, East iloas, East and 
West Sutherland, Caithneaa, the Hebrides, the Orkneys, and the 
Shetlands ; and in Wales for Brecon, Carmarthen, Cardigan, and 
Montgomery. 

I have only the following records for Ireland : — Donegal, Louth, 
Dublin, Kildare, Wicklow, Wexford, Cariow, West Mayo, West 
Galway, Clare, Limerick, North Tipperary, Waterford, South Cork 
and Kerry. 

DoniBthorpea (lava is a very abundant species, but it is not so 
common nor so widely distributed as D. nigra. 

It has been called the " turf aat," as it chiefly nesta in fields ; it 
is fond of marshy ground, but occurs also in dry situations in the 
outskirts, rides and clearings (but not in the interior) of woods, 
rarely occurring in gardens, and never in houses, always ne,sting 
in the ground, under stones, etc. 

D. fiava raises the well-known earth mounds in meadows which 
look like mole-hiUs covered with grass — indeed Gould mistook 
them for such, as he writes : — " The yellow Ants most frequently 
make Choice of those little Eminencies cast up by Moles, from 
whom they derive the Name of Mole-hills : But from the Habita- 
tion they aiford these Creatures are more usually called Ant or 
Emmet Hills. Thus the Inconveniences produced by one Creature 
tend to the Service of another."^ Sometimes they occur in hundreds 
in one field ; I have seen such fields near Balmer Lawn in the New 
Forest, and at Oddington in Oxfordshire, etc. Wasmann has shown 
that these hillocks do not occur in the sandy regions of Dut«h 
Lira burg**. 

Sometimes these hills attain very large proportions ; I have 
seen a large earthen mound raised by this ant in a ride in Park- 
hurst Forest, which was quite three feet in height. 

Richardson called attention to the size and number of the Eint- 
hills of fiava near Weymouth in 1894, and he suggested that in a 
wet spring like the last, the earth (Oxford clay) gets rather sodden, 
and the ants like to raise their dwellings as high as possible eo that 
they may be drier*^. The chief reason of these hills, however, is 
to obtain as much benefit as possible from the rays of the sun, and 
to act as incubators for the ants' brood. 

Huber first pointed out that these ant-bills in the Alps have a 
peculiar shape, and always face towards the east. He says :— 
" Those little Yellow Ants, that are in possession of the pttcerons 
or aphides, serve the purpose of a compass to the Mountaineers, 
when they are enshrouded in thick fogs, or have lost their way 
during the night. Their habitations, which are more common, and 
more elevated in mountains than elsewhere, take an oblong and 
almost regular shape. They lie in a direction east and west. Their 
summit, and the greatest slope, always faces the east : but tl 
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incline also on the opposite side. I have verified, upon thousanda 
of these ant-hills, this observation of the shepherds. I found a 
trifhng number of exceptions ; but ouly in those instances, where 
I these hillocks had been deranged by men, or other animals. They 
Ldo not preserve this form in the plains, where they are more ex- 
josed to such accidents."* 

These nests have been called ants' nest compasses, and Tissot*^, 
and more recently Linder*', have confirmed these observations. 
The latter has shown that the elongate shape of the mounds is due 
to the fact that the ants keep extending them in an easterly direc- 
tion in such a manner that only the extreme easterly and highest 
portions are inhabited by the insects. Wheeler has observed a 
similar and equally striking orientation of the mounds of Formica 
argerUala in the sub-alpine meadows of Colorado [Journ. Psychol. 
Neurol. 13 424 (1908)] ; and in 1910 1 carried a pocket compass with 
me wherever I was investigating ante' nests, and whenever it was 
possible to observe their orientation I found they invariably faced 
the east [Ent. Rec. 23 11 (1911)]. 

Sometimes the larger workers of fiava are darker in colour, and 
this is especially the case in old colonies, where many of the ants 
will be found to be large and dark. In 1902 at Bossbeigh, Co. 
Kerry, I found several colonies of fiava, all the ants of which were 
more or less brown in colour, but they were unfortunately described 
by Saunders as a race of nigra as follows: — " Laaius niger 
Linn. — Pale race with tibiae without exaerted hairs, but much 
larger than ordinary aKentM."*" In a colony of D. fiava at Bletoh- 
ington on May 14th, 1913, in which no queen could be found I 
captured several very large dark workers, many times larger than 
^^ ordinary workers** which measure 4'8 mm. in length and may be 
^K«alled maerergates. 

^H This is a rather weak ant, and is unable to see very well ; it uses 
^Kits antennae to find its way, and its workers hardly ever appear 
^Babove ground, though a few may sometimes be seen, after rain, 
^Hadding to the height of their mound. When attacked by other 
^Hants they block up the entrances to their nest, retiring to the 
^■chambers underground, and are generally defeated. 

Landois found a structure in the worker of this species similar 
to that he observed in D. fviiginosa which he considered to be a 
stridulating organ, and D. Sharp describes it as a very short space 
or ring extending all along the base of the dorsum in the third 
abdominal segment covered with rather coarse irregular lines. 
The line of demarcation between this and the general surface of 
the dorsal plate is abrupt, and there is an extreme difference of 
[texture between the space uncovered and that covered by the 
Koverlapping part of the preceding segment'*. 

Very many root Aphidae live in the nests of D. fiava, indeed 
'jidre saya this ant lives exclusively on the liquor furnished by these 
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and no doubt this is largely the case, but I bare foiuid 
of beetles, etc., in the galleries of fiava nestB under 
stones . 

If a nest of this ant be dug into in the winter, packets of oblong 
black eggs will be found in the subterranean chambers, and in the 
spring these eggs will be seen in the galleries in nests under 
stones. 

Gould (p. 36) thought that these black ^ge produced female 
ants, but young plant-lice hatch from them, which are not hov/- 
ever the same species which occur in the nests on roots, but belong 
to a species which lives on plants outside the nests. These eggs are 
laid in the autumn, and the ants collect them and carry them into 
their nests, ^here they remain the whole winter, and when they 
hateb the ants carry the young aphides out, and place them on 
their proper food-plants. 

Lord Avebury, who witnessed the latter fact himself"^, writes : — 
" Such species as Lasius fiavus represent a distinctly higher type 
of social life ; they show more skill in architecture, may literaUy 
be said to have domesticated certain species of aphides, and may 
be compared to the pastoral st^e of human pn^resa — to the 
races which live on the produce of their flocks and herds."*' I have 
found four species of Coccidae in the nests of D. fiava, and these 
ants also attend larvae of blue butterflies, which they milk. 

Rayward records that on June 18th, 1906, he found some thirty 
or more of the larvae of Lycaejia corydon (the " Chalk Hill Blue ") 
at Reigate, nearly all of which had Donialhorpea fiava upon them, 
and two larvae found resting on the leaves of their food-plant on 
the crown of an ant-hill were hterally covered by these ants, more 
than twenty being counted on one of them^'. 

I have found the winged sexes of D. fiava in the nests from June 
to September, and F. Smith records finding a male on Novem- 
ber 5thB. 

The principal time for the marriage flight of this species is in 
August ; Schenck says it swarms from June to October in Nassau', 
and Forel gives the end of July to the end of August for Switzer- 
land^*. 

The male settles on the female in the air, and she carries him 
during the marriage flight, when two or three males may rest upon 
her at the same time, and Forel states that a female is often fer- 
tilized by a number of males in succession**. 

I have noticed many marriage flights of D. flava on the same 
afternoon as those of D. nigra, D. un^ata, and species of Myrmica, 
and the procedure is much the same as that described for D. migra. 

Crawley observed at Oddington in 1899 and again in 1900 a 
number of mermithogynes walking on the road in company with a 
few normal females**— -the wings of one of the former which he 
kindly gave to me measures only 4 mm. in length as against 9 mm. 
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in the norm&l female — and Evana captured one on the Isle of May 
on September 24th, 1910. 

Bondroit kindly presented me with a pterergate which he took 
in October, 1910, in a colony of D. flava at Landelies in the provence 
of Hainaut, in Belgium. It is a large dark worker measuring 
4-8 mm. in length and has a pair of vestigial wings, one on each side 
of the mesonotum, measuring about 4 mm. in length. 

The eggs are laid in the autumn — on September 16th, 1911, 
I found a colony of D. fiava under a stone on a email Island in 
Tobermoray Bay which contained one queen, a number of workers, 
many of them large and dark, and many packets of eggs**. E^s are 
laid again in the spring in April or May. F. Smith states that it is a 
remarkable circumstance that the larvae of D. flava, which pass 
the winter in that state are densely covered with pubescence', 
but these would be young larvae hatched from eggs laid in the 
autumn, and all young ant larvae are much more hairy than full 
grown ones. The females of this species, as we have already stated, 
are capable of founding their colonies unaided, beii^ many times 
larger than the workers or males, and abundantly endowed with 
the necessary reserve force for a protracted fast. Isolated females 
may frequently be found in the autumn in situations suitable for 
the formation of their colonies. On October 28th, 1908, I dug up 
many dealated females from little cells with egg packets in the soft 
muddy sand of the undercliff at Luccombe Chine**, and again on 
August 26th, 1913, a number of isolated dealated females, some 
with egg-packetfl, were seen at Blackgang Chine, in small cells 
under stones and lumps of soft greensand*^. 

Ernst proved that this species is self-founding in captivity. In 
October, 1902, he found at Le Chenois a dealated female under a 
stone, where she had constructed a small cell. This female he took 
home, and from eggs laid by her on April 22nd, 1903, larvae ap- 
peared in August and pupae in October, the first worker hatch- 
ing on November 9th, eleven months after the finding of the 
queen' ^ 

Ordinarily the fertilized female brings up her brood alone, but 
sometimes two or more such females may join together to do so. 
Forel, about 1873, found under a stone on the Sal6ve a neat cell 
occupied by two fertile fiava females without brood'*, and Wheeler 
on June 15th, 1907, while collecting at Sion in Canton Valais, 
found two dealated queens of Donisthorpea flava under a stone in 
a small earthen cavity a few cm. in diameter, in which they were 
nursing a single packet of eggs and young larvae. Both hastened 
to remove the brood when the stone was lifted". 

On April 19th, 1914, Collins and I found a small incipient colony 
of D. flava under a stone at Bletchington, which consieted of three 
dealated females, a few very small workers, and a number of little 
larvae, all three females resting close together on the brood. 
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On August 6th, 1904, Crawley found four femaleB together 

under a atone at Oddington, but aa there was no brood and no 
enclosed cell it waa probably only a temporary retreat immediately 
after the marriage &ght and shedding of winga*'. 

Kamm dug up an assembly of no less than 16 queens of ftava with 
about twelve email workers, in the New Forest on April 16th, 1911, 
which he kept in captivity'^. No hostility was observed among 
the females, some of which laid eggs, and larvae were reared, but 
the whole colony gradually died off, without any workers being 
brought up, 

Waamann made a discovery in 1909 which seems to indicate that 
though many femalea of flaua may start a colony together, they 
eventually split up into groups of not more than two. On Septem- 
ber 29th, 1909, he found under a stone in a small cell, at Luxemburg, 
four females with eggs and a dead mutilated body of a fifth, 
which he thought might have been killed by the others. 
After the first larvae had hatched the females split up into two 
groups of two each^*. This species being much less pugnacious 
than nigra, fighting among the femalea is probably of much rarer 
occurrence. 

It is certainly extremely rare to find more than two queens in 
a weU-eatabliahed flava colony, and usuaUy only one is present. 
On May 14th, 1913, I observed two dealated females in a colony 
at Bletchington*^, but on June 9th, 1913, 1 discovered three 
dealated femalea in a very large and populous flava colony under 
a big stone on Lundy Island**. 

D. flava will not usually receive strange females of its own 
species into ita nest, and, though not so hostile to ants from strange 
colonies as nigra, yet objects to their presence and drives them from 
its nests. 

Lord Avebury made five experiments, in all of which, nests of 
fa^va, both with and without a queen of their own, refused to 
accept a strange fertile piva female, and he concluded that, at 
any rate in the case of this species, the workers will not adopt an 
old queen from another nest^". On rare occasions, however, 
workers of flava may accept a strange queen, or one of their own 
females after fecundation, as Crawley haa made aeveral experi- 
ments in which such results have been obtained. To mention one 
of these : In July, 1897, he had a queenless colony of D. flava, 
taining however ten winged virgin females, in a Lubbock 
A strange fertile female was then taken and put in a box with 
workers from this nest, and as they seemed friendly the box 
turned on ita side close to the door of the nest. Presently 
workers entered the nest, and the female of her own accord 
lowed them ; anta saluted her, only two attacked her, and finally 
she was accepted as queen, shortly after which the workers killed 
all the winged femalea in the nest*'. 
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The following species of myrmecophiles have been taken with 
this ftnt in Britain ; — 

Coleopteia : Homoetisa acumi-nala Miirk., Myrmedonia UnAata 
Pk., DrnaiUa canalicvlaia F., Homalota analia Gr., Lamprinus 
sagijuUus Gr., Slaphylinua slercorariue 01., Otkiua myrtnecophilus 
Kies., Medon bicolor 01., Clavigtr teaiac&ua Proys., Trickonyx 
miirkeli Aub., and Hetaeriua ferrugineus 01. 

Pormicidae ; PoTtera coarctaia Latr., Myrmecina graminicola 
Latr., anil tioh-no'psis fugax Latr. 

Br&conidae : Pachylomma buccala Nees. 

Proctotrnpidae : Gonatopus striatus K., Paragryon myrme- 
eophilus K., LoxoCropa svbterranea K., and L. donisthorpei K. 

Dipteia : Pseudacteon (^Phora) formicarum Verrall. 

Heteioptera : NMs sp ? larva, 

Aphidae : Paradetua cimiciformia Heyd., Trama troglodytes 
Heyd., T. radicis Kalt., Forda formicaria Heyd., F. viridarta 
Buckt., F. hexagona Theob., Tycheoid&s setariae Pass., T. setvhaa 
Pass,, T. hirsutvm Theob., Ptntaphis trividlis Pass., Geoica carnosa 
Buckt., O. pellvcida Buckt., Tetraneura lUmi De G., Sckizoneura 
comi F., Apkis planiaginis Schr., A. ranunculi Kalt., A. leonto- 
donielta Theob., and Macrosiphum formicarium Theob. 

Coccidae : Ripersia tomlini Newat., R. svbterranea Newst., 
R. formicarii Newst., and Ortheziola vejdovakyi Sulc. 

CoUembola : Cyphodeirus { = Beckia) albin,os Nic. 

Aearina: Cilibano comata Leon., Vroobovelh, obovata C and B., 
Urodisceiia philoctena Trou., UroplUdla ovatula Berl., Trachyuro- 
poda laminosa C and B., T. ceitica Halb., Urotrackylea formtcariva 
Lubb., Antennophorus pvbeacens Wasm., and Laelaps stylifents 
Halbert. 
^L Crostacea : Platyarthrug koffmavaeggi Bmdt. 

^K Fon 



Donisthorpea ombrata Nyl. 



I Formica umbrala Nylander Acta. Soo. Sc. Venn. 2 1048 (1846)' ; FOrster 
^m. Stud. 1 30 (1880)', Formica mixta Fareiei B-yra. Stud. 1 41 72 (1850)'. 
Tormica umbrata Schenck Jahrb. Ver. Natuik. Nassau 8 69 139 (1852)*; 
■p. Smith Trans. Ent. Soc. Lond. (n.a.) 3 106-108 (1856}> ; Mayr Verh. Zool. 
Bot. Ver. Wien 5 365 (1855)»; F. Smith Cat, Brit. Fobs. Hym. 14 (1858)'. 
Laaiua umbraliia Mayr Europ. Formicid. 50 (1861)*. Formica lanbraia F. 
Smith Ent. Ann. 1865 35 88' ; Hardy Hist. Berwick Nat. Club 6 394 (1872)'". 
Lasius ambralua r, um6ra(us Focel DenlcBchr. Schweiz, Gee. Naturw. 26 47" 
216" 379" 407'* (1874) : Bull. Soo. Vaud. Se. Nat. 14 60 (1875)". Formica 
umbraUi Hardy Hist. Berwick Nat. Club 7 127 (187Q)" ; B. Cooke Nat. S 
73 (1879)"; Parfitt Trana, Devon Aesn. Sc-Art 12 514 (1880)". Laniu 
vmbralits Saunders Trana. Ent. Soc. Lond. 1880 209" ; Er. Andr^ Spec. 
Hym. Europe2 195(1881)": Fowler Ent. Mo. Mag. 19 139 (1882)". Formica 
umbrata Hardy Hist. Berwick Nat. Club 12 446 (1890)«>. Lasiua umhro^ia 
Dalla Torre Cat. Hym. 7 191 (1893)'". Laaiut fiavu* Michael Joum. R. 
Mic. Soc. 1894 303". Formica (Laeiua) umbrata Fsrren-White Anta' Ways 
_._„ jjgggj^ LoHua fiavtu Adlerz Entom. Tiidachr, 17 131 
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(1890)". Lonui umhralu* Harrigon Entom. 29 376 {1896)" 
Hym-Aoul. 24 (ISSe)". Latiut fiavut Doniathorpe Ent. Reo. B 246 (1697)". 
Laaiiu UTnbratut Morley Hym. Suilolk 1 1 (1899)** ; Evans Ent. Mo. Uag. 
36 266 (1800)" ; Crawley Soienoe GoBsip (n.s.) 6 366 (1900)" ; Vio. Hirt. 
Worcester I 89 (ISOI)" ; Barnes Ent. Mo. Maig. 38 266 (1902)"; Jordiiiii 
Trans. N. Stafls. NP. Club 37 82 (1903)"; Tuok Trans. Norf. Narainh 
Nat. Soc. 7 526 (1903)"; Vio. Hist. Warwick 1 73 (1904)"; Vic. Hist. 
Sussex 1 131(1906)"; Vic. Hist. ComwaL 1 182 (1906)*" ; Wasmann Azchiv. 
tri. Instit. Grand-Ducal Luxemburg 1906 12*i ; Vic. Hist. Yorks 1 21S 
(1907)"; Vic. Hist. Kent I 116 (1908)"; Donisthorpe Trans. Leicester 
Lit-Phil. Soc. 12 224 (1908)"; Morley Guide NH. I. of W. 303 (1909)"; 
Crawley Ent. Mo. Mag. 45 96 (I90B)*' ; Waamann Zool. Anzeig. 35 133" 
137" (1909)". Latiue fiavu* L. umbratue) Crawley Ent. Record 22 67 
(1910)". Liwiu* umtroftw Wheeler Psyche 17 235-243 (1910)"; Donis- 
thorpe Ent. Rec. 23 11" 69" 237" (1911) : Entom. 44 390 (1911)"; Tnuii. 
Ent. Soc. Lond. 1911 180"; Evans Scot. Nat. 1912 106"; HaUett Tnuis. 
Cardiff Nat. Soc. 44 2 (1912)" ; Doniathorpe Ent. Roo. 25 92 (1913)" : Rep. 
LancH-Chesh. Ent. Soc. 36 1912 40 (1913)" ; Crawley and Doniathorpe 
Int. Ent. Cong. Oriord 1912 2 47-51 (1913)"; Crawley Ent. Roc. 25 13S 
(1913)" ; Brun Biol. Centralb. 33 27 (I9I3)" ; Adlerz Myromas 63 (1913)"; 
Doniathorpe Ent. Rec. 26 39-40(1914)"; Pinkney Ent. R«o. 26 98(1914)"; 
Crawley Ent. Rec. 26 142 (1914)"; J. B. EUiott Tnma. Brit. MyooL Soc. 
1914 130-142". 

^ Usually cUar yeJlow, aometimea reddish, but the whole body of the tamt 
colour, size not iMr;/ variable. 

Head very slightly emarginate posteriorly ; eyes small, as in ilavua ; oc^ 
very small and uidistinct ; frontal furrow indiatinct ; Juniculua of antennae 
with jointa longer than brood. Thorax hairy, pubeacent. Seale high, nar- 
rowest at apex, slightly emarginate ; gaslRT pubescent and hairy. Tibiae 
with outstanding haira. Long. 3-S-5'6 mm. 



Fig. 86. DoniaUiorjifa umfrra^o $. 

$ ReddUh broton, uriA the mandibUe, antennae, and legs lighter. 

Head targe, as broad as thorax, emarginate posteriorly ; funiculus of 
antennae with joints longer than broad. Thorax pubescent and hairy, only 
slightly narrower than gaater. Scale emarginate at apex ; gaster pubescent 
and hairy. Tibiae with outstanding haira. Wings intuaoate at the base 
for half their length, the colour considerably darker than in ftavus. Long. 
7-8 mm. 

S Blackish broum. antennae and legs lighter, funictdus and tarsi yelUneish. 
Head large ; mondiblee armed with five teeth ; frontal furrow distinct ; eyes 
with distinct outstanding haiis. WtTigs as in 9. Lmig. 4-4'8 nun. 
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Original description ol Formica umbraia Nylander [Acta. Soc. So. 
Fenn. 2 1048 (1846)] ;— 

" Femina : nitida cineraaoenti sericea pilis brevibuB rigidiusouiis ad- 
spersa. fusca, pallescentia parum interlucente, partibus oris, anteniuB pedibus- 
que obscure teataceo-palleBcentibus ( capite paululum latiori quam thorax, 
palpiB brevibus occipito, concaviuBculo, oculis hirtulis ; alia albesceuti- 
hyftlinia a baai fere ad mediuni fusco-viinbratiB, nervU fuBCo-bruimeaceDtibue, 
atigmate obscure fuaco ; aquama petiolari subrectangulariter-ovali. apioe 
late obtuse -angulatim emarginato. " 

[151 '5 " 9- i^ag. 7 iniUimetr.— FuBca, ut in diagnosi dictum, pajlascena, 
dense subtllissime cinerascenti-sericea eparae, bmvit«r cineraacenti-piloeula. 
Caput dimidio majus quam in F. /{aua, circa os cum partibus ejusdem antennis- 
que t^ataoso-paUescens, oocipite oonspicue oonoaviusculo ; oouli epaise setulosi 
vel pilis rigidiuaculia obaiti (in F. fiava Q piJi in oouJis eunt oDaoletiatdnu). 
Alae anticae a baei fere trana aream diacoidalem brunnescentea, stigmate 
fuscO'brunnen, area diacoidali soUto majori h.e. ejusdem magmtudinie Be in 
F. flava, at dimidio majoris quam in F. nigra, ru/a &oet. ; poeticae versus 
costam et basin dilutius brunnescentea ; anticae longitudine 8 j milimetrorum 
(in F. flava fere 9^ millimetr., obsolete vereua baain fusceaoentia tinotae). 
Squtuua proxime sicut in eadem, fusoo-pallescens (nee pallida, tantum apice 
obaolete fusceacent^). Abdomen teretiusoulum longitudine capitis thoracis- 
que oblongo- ovale, lat. 2^ millimetr., long. 3^ millimetr., fuscum palleecentia 
indistinote (magis tamen apud juniores) interlucente praeeertim in ventre et 
ad Inaertionem petioli. (In F. flava $ abdomen eat moUius, depresatus, 
corrugaturque saepiaaime et contrahitur poat mortem). Ceteroquin haeo 
est ut femina F. fiavae, a qua, ut e jam dictis patet, colore pallido parciori, 
aordidiori, piloaitate corporia uberiori, breviori, capita moiori, oceipite oon- 
oaviusculo, oculis hirtults, alia £cet. aatia distincta eat. 

Mas ; subnitidus fusco-niger tenuisaime cinerascenti sericeus et pilosulua, 
palpis, antennarum flagellis, pedum articulationibua tarsisque testaceo- 
palleecentibus ; capite sat magno paululum latiori quam thorax, fiagellorum 
articulo prime craasiuaculo, oculia hirtulis ; alia albeacenti-hyalinia a baai fere 
ad medium fuaco -umbratia nervia brunneacentibus, atigmate fusco ; squama 
petioli subovali apice aubangulatim emarginato ; vaginia genitalium fere 
aequali longitudine." 

" 3- I^ng. 4} millimetr. [F. flava ^ 3^ millimetra eat longus). DifFert a 
mare F. fiavae oorpore duplo robustiore, molto magis opaco raagiaque nigro, 
capite majore, cnice frontia impreaaiuacula nulla, squama conspicue emar- 
ginata, alis diatinote vereua basin fumatia &cet.— Corpus tenuiasime cinera- 
acenti-sericeum. breviter cineraacenti-pilosuium. Caput thorace fere latius 
occipite subjntegro ; mandibulae apioe pioeo-rufeaeontafi eubdenticulatae ; 
clypeua infra medium linea transversa transeunte imprcssua ; linea frontia 
longitudinalis distincta, tranaversalis vero nulla (etiajn in F. flava ^ saepe 
deficiens) ; flagellonmi articulua primua parum crassior quam sequentes i 
oouli setulosi, (in F. flava ^ pilis interdum nonnulUs parvia indiatinctia micro- 
scopicia. minus erectia). Alae ut in femina coloratao, et dilutiores. area dis- 
coidali trapezoidea saltern dimidio majori quam in F. nigra S '• anticae 
51 millimetra longae. {F. fiava (J easdem habet tantum obsoletiaaime veiaua 
baain fuaceacentia tinctas vel aaepiaaime totaa aibeaceuti-hyalinas, anticas 
4} millimetra longaa areaque diacoidali trapezoidea parva frequentissime 
carentes). Squama ut in diagnoai dictum. Abdomen thorace vuc longiua ; 
vaginae extemae fimbriatim pilosae." 

Haliitat. 

DotMsthorpea umbraia according to Wheeler ranges in the Old 

World from England to Japan through northern and central 
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Eurasia**, Ruzsky records it from the Caucasua, Siberia, and 
Finland, and in North America it is represented by four subspecies, 
not counting mixla which I regard as a good species. 

The distribution in Britain i» as follows : — 

Cornwall, W.: Land's End (SoatocA)" ; Cornwall, E. : Fowey*>; 
Whitaaiid Bay (Donisthorpe)*^ . 

Devon, S. : Exmouth WaiTeii (Parfluy* \ Seaton [Crawley)**; 
Devon, N. : Morthoe (Dixey) : Woolacombe {Pinkney)*'' . 

Dorset : Swanage {Beck). 

Isle of Wight : Landaliy {Fowler)'^ ; Samlawn (Doniat/iorpe)": 
Liiccoiiibe Chine {J. Taylor) ; Blackgang Chine (Bedwell) \ Shide 
{Morey)*^ ; Bonchurch {Morice). 

Hante, 8. : Bournemouth {F. Smilh)'' ; Hayling Island 
(Saundersy^ ; Lymington (Donisthor'pe.)^^ ; Hants, N. : Fleet 
[E. A. Butler). 

Sussex, W. : Bognor {O^ermorfprez)*" ; Sussex, E. : Lewes 
{Dale)^ I Brighton ((/jiMJin)*"; St. Leonards (Pi^orrf) ; Guestling"; 
Tilgate Forest [Donislhorpe)*^. 

Kent, E. : Deal {Hamm) ; Throwley*', and Hunting&eld 
(Chilly); Kent, W. : Charlton (forren-WAite)". 

Surrey: Shirley and South Norwood (Jio(A*iey) ; Richmond Pari 
(Donisthorpe) ; Oxshott [E. A. BiiUer) ; Chobham (Saunders)^*; 
Bos HiU**, Mickleham**, Weybridge**, and Woking** {Dtme- 
Ihorpe) ; Cobham (Nevinson) ; Camberley (E. E. Green). 

i^ex, N. : Colchester (Harioood). 

Middlesex : Hampstead Heath (F. Smiih)^ ; Chiswick {SicJt). 

Berks : WelUngton College (Bartiea)'^'^ . 

Oxfordshire ; Henley-on-Thames {H. Scott) ; Oxford {Hamm] ; 
Oddingtou (Crawhy) ; Bletchington [Donisthorpe). 

Suffolk, E. : Foxhall and :^rren Heath, Ipswich {Morky)** ; 

SuifoltW.: Tostock3^andBurySt.Edmunds{ri«;A)6a; Monk's 
Soham and Lakenheath'* (MarUy) ; Brandon district (PerTcina)'". 

Norfolk, E. : Cromer (Tnck)^». 

Qloucester, W. : Stonehouae {Farren-WUte)*' ; Tockington 
[CliarhoHnier). 

Worcester : Bewdley [Blatch)^^ ; Bank of Severn, Lencfafwd 
[Fletcher)^^ ; Malvern (Nevinson). 

Warwick : Edgbaston** and Harbome^B [Harrison). 

Staffordshire ; Colwioh (Martineau)^'' . 

Glamorgan : Worm's Head (T. W. Alkn) ; Cwrt-yr-ala", 
Porthcawl. and Horton. Gower [Halleit). 

Pembroke : Tenby (Donisihorpe)'*'^. 

Nottinghamshire : Tollerton (Crawhy). 

Cheshire : Bowdon (B. Cooke)". 

Yorks, Mid. W. : Pannal". 

Cheviotland : Sneer Hill'", Langleyford Vale^", Akeld*^, and 
Brugh Law^^ (Hardy). 
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Haddington : Luffnese Liuks^^, near GuIIane^^ (Evans). 
Kincardme : Stonehaven {Rolhney). 

Donistkorpta umbrata is widely distributed in Britain, but it is 
by no means a common ant ; its occmrence is sporadic, and its 
colonies are generally more or less isolated. 

It lives on sandy heaths, in fields, in the clearings of woods, in 
banks, on cliffs, and on sand-hills, etc., nesting in the earth, often in 
and at the roots of trees and old stumps, in decayed wood, and 
under stones. It is sometimes found in walls and houses, and 
occasionally makes earth mounds. 

Forel mentions an immense colony he found in 1875 at Munich 
in the foundations of the front of a building, extending for a 
length of twenty paces^^, and Morley records that Tuck discovered 
a colony in his house at Tostock in Suffolk^^. 

D. umbrata is a phlegmatic ant and is hardly ever to be seen 
above ground, being even more subterranean in habits than 
D. fiava, and its food chiefly consista of the excreta of Apliidae and 
Cocddae, though it also kQls and devours small insects, etc. 

Ifoundanumberof workers of a large form of umirala (?) walking 
about on the top of the sand-hills at Tenby in April, 1913, and much 
digging in the sand only produced more workers. Some of these — 
which somewhat resemble the continental Z*. affinia Schenck, 
though much more closely related to umbrata — were introduced 
into my mixto-umbrata and umbrata observation nest and were 
all killed by the latter ants, whereas workers of umbrata from 
Wellington College introduced into this nest in 1913, and from 
Woking and other places in 1912, were all well received*^. 

J>. umbrata will receive strange workers of their own species, 
but will kill workers of D. mixta when introduced into their nest, 
though I have found they wiU rear mixta larvae, when given to 
them in captivity. They will also readily rear pupae of D. fuligi- 

On May Ist, 1910, I observed a large number of small empty 
land shells {Caedlioides adcvla Miill.) in the galleries of a nest of 
umbrata situated under a stone at Box Hill ; the ants appeared to 
have collected all the shells together and were resting on them as 
they do with their own brood^^. It is however exceedingly doubtful 
that the ants were under the impression that the shells were pupae, 
or that they would serve as food. 

Schenck mentions that wmbrata possesses a much stronger odour 
than fiava* — it is in fact similar to, though not so pronounced as, 
that possessed hy fuliginosa — and as Brun points out, it is situated 
in the head**. 

This ant also makes carton, though not to the same extent as 
fvligivoea. In December, 1910, Crawley and I dug up a nest of 
^^mbrata at Weybridge which I had known for some time, and 
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which wan situated in and at the roote of an old stmnp. As we took 
two specimeDS of a beetle [Myrmedonia hvmeralis Gr.) in this nest— 
the primary hoBt of which is I). Juliginosa — and as some of the 
inner wood of the stump showed traces of the black colour caused 
by the latter ant in trees infested by it, I suggested that the stump 
had originally been inhabited by fuliginosa^*. Subsequently when 
referring to this record I stated — " I now believe that this (the 
black colour of the wood) was caused by the wmbrat^te themselves, 
as, this year (1912), I have found several nests in the ground under 
heather at Weybiidge, with what were evidently black carton odia 
for the larvae, deep in the neat at the roots of the heather."*' In 
September, 1913, I dug up a nest of timbrata at Wellington College, 
which was situated in the ground at a spot where formerly a t«e 
root or stump had been present, this being nearly entirely deo^ad 
Cells of hard earthy carton wexe found attached to the rootH- of 
plants, which on analysis were found to be composed of : — 

1. Numerous hyphae of a fungus, with spores, apparently, 

2. A few fine root-fibres (?) of the plant supporting the cdlla. 

3. The bark of the root {rhizome) (?) of the plant supporlii^ the 
cells. 

All these were mach more numerous in the dark-coloured oells 
than in the paler ones. 

4. Quartzite grains. These predominated. 

Some of the root-fibres and bark were, no doubt, taken from tliB 
remains of the tree root or stump, and the presence of the funffos 
would be due to the "cement" used by ants for fastening bib 
quartz grains, etc., together. 

Similar cells, of a darker nature, which were again fomtd ■* 
Weybridge, in 1913, also contained fungus**. 

On June 12th, 1914, in a bank at Woking I observed eome nest 
carton cells fastened by carton nodules to roots in the centre of an 
umhrata nest,* and on July 16th I found some more dark oaxtonin 
an umbrata nest at Weybridge, its blackish colour contrastifig 
strongly with the light coloured sandy soil in which it was situated. 

Farren- White undoubtedly describes the carton made by 
umbrata, though he evidently did not realize the nature of vb&t 
he saw. He writes : — " Again, F. umbrata, as a rule, is found 
following the occupation of a miner. Lately, when cutting doini 
what was once a magnificent willow adorning my paddock, but 
which for the last year or so had been gradually losing its beauty 
and hastening to decay, I was astonished at discovering in the very 
heart of the tree a strong colony of F. umbrata. It was here occupied 
as a carpenter aa well as a miner. The work of destruction had beM 
commenced, I believe, by a wood-boring beetle, but had been 

* Again in 1Q16 I fotmd at Woking on May 30Ch a eimilar nest to tint 
doaeribed in the test above. On the following day my Wond Mr. Moliea 
accompanied me there and kindly photographed it (see Plate XII). 
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efieetnally continned and wellnigh completed by the little people, 
who had shown their wisdom in utilising the decaying wood and 
fine comminuted particleB, which it had doubtless accumulated by 
ite mandibles, which acted as sharp saws, to fashion its many 
chambers and accommodate the countless numbers of the rapidly- 
iucreaaing family. In fact the tree measured ten feet ten inches in 
circumference ; its centre, to the height of four feet six inches, was 
tenanted by a formic population of unnumbered thousands. The 
rich, brown, honeycombed, finely-wrought woody material occupied 
a space of about one foot four inches in diameter."** 

Adlerz writes in his recently pubUshed book on ants : — " Besides 
L. fviiginosus only one other ant was known in our part of the 
world, lAomeloipwm microcepkalum, which builds carton nests of 
somewhat more fragile quality in old decaying oaks, poplajs, and 
apricot trees in S,E. Europe. But it is now proved that another of 
our species of Laaiua, the yellow L. umbratus, has the same 
habit in Nordland. This species, which resembles our small, usually 
yellow, mound ant, but is larger and of a clearer yellow, builds in 
stumps, among roots, under stones, its carton nest of the same black 
colour as L. fuliginasus, but with stronger walls. This species also 
cultivates the fungus Cladotrickum (possibly a different species from 
myrmecophilum) on the waUs of the cells, thus increasing their 
solidity. The carton which these two species of Lastue manu- 
facture is more fragile and brittle than that which is used as 
building material in the nests of many tropical ants " **. Wasmann 
has recently shown that the European Donislkorpea e-marginata 01., 
also makes carton [Biol. Centralb. 33 264-266 (1913)]. 

I sent several samples of D. umbrata carton from different 
localities to Dr. Jessie Baylia Elliott, and after obtaining cultures 
and making a careful study of the fungus this carton contains, she 
has decided it is a new variety of Hormiscium pilhyophilum which 
she has called H. pithyophUum var. myrmecophilum.^" Dr. Baylis 
Elliott tells me umhrata carton might almost be considered a pure 
culture of Hormiscium, and fuliginosa carton a pure cultine of 
Cladosporium. 

I have seen the winged sexes in numbers in the nests in July, 
August, and September, and the winged female in some numbers 
in a nest at Weybridge in December. Hamm found many winged 
females in a nest in the Museum grounds at Osford in April, and 
Forel records the male in nests in Switzerland in June'*. 

Andre gives July to September for the marriage flight^" and 
Saunders, August to September^". 

Forel saw many males in the streets of Zurich on August 22nd, 
1868^*, and he noticed the same sex leaving the nest, before men- 
tioned, at Munich in immense numbers from five to seven o'clock in 
the afternoon at the end of July, ISyS^"". 
_Xuck records the winged forma at Cromer in August, 1902^*, 
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Morley observed males and females flying at Foxhall in Septemfaffi; I 
1892*^, Crawley mentions a marriage flight at Seaton on September 
15th. 1912, at 2 p.m.*^ Charbonnier sent me a winged female to 

name, which was flying at Tockington on September 27th, 1914, ajid 
Beck took a male and female in copula at Swanage on October 6th, 
1914. A marriage flight had evidently taken place at Weybridge <ai 
July 29th, 1913, as I saw many dealated females ruiming about 
on the heath on each side of the railway station; several had been 
captured by workers of Formica rufa and F.sangvinea and were being 
dragged as prey to the nests of the latter ants, and a dead winged 
female was found in a nest of the last-named species. A marriage 
flight occurred at Sandown, Isle of Wight, on August 27th, 1913, 
males being observed in the late aitemooii in the garden of my 
house there, and on the pavements near by, and a female was 
captured, which had already removed som.e of her wings'*. 

Wasmann has pointed out that — " On accoimt of the conceal- 
ment of the inner nest one almost never finds the old queens of 
L. umhralua, mixtus, brunneus, and emarginatua, whereas they are 
easily to be found with L. miger, alienus, and fiavus."** This is 
certainly the case in my experience with umbraia, as, however 
carefully a colony of this ant has been dug up, I have never found 
the queen. 

Barnes found nine dealated umbraia females when digging up a 
nest of Formica eanguinea at Wellington College on September 6di, 
1902^*, but it is probable they were only sheltering in the eartk 
after the marriage flight. I have on several occasions found meuiy 
D. umbraia workers when digging up F. sajiguinea nests at 
Woking, but the two species were most probably not really living 
together^^. 

It has been demonstrated both by observations in nature €ind by 
experiments in captivity that the newly fertilized female oa 
D. umbraUi founds her colony in nests of D. nigra. 

In the summer of 1895 Adlerz observed a colony of D. nigra in 
Sweden, containing a number of what he took to be D. fiava 
workers, which assisted the nigra workers to carry ofi the brood"', 
but as suggested by Wasmann the yellow workejs were most 
probably umhrata of the first brood*^, which always consists of 
small ants. Adlerz's explanation of this mixed colony was that 
the nigra workers had pillaged some flava pupae and hatched tbem, 
but this is very improbable. 

On August 1st, 1909, Wasmann discovered near Lippspringe, in 
Westphalia, a populous colony composed of about one tbousaod 
D. nigra workers, one hundred D. umbraia workers, and several 
males and one winged female of D. umbrata*^. 

On May 28th, 1914, Crawley found two mound nests near each 
other fin a field at Woking) belonging to the same colony, which 
contained workers of D. umhrata and D. nigra in about equal 
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numbers, the former being uniformly small in size** ; and on June 
i2th, 1914, also at Woking, I observed a few large dark nigra 
workers among tlie workers of a large colony of wmbrala situated 
in a sandy bank. Several workers of both species were put into a 
small bottle and taken home ; no fighting took place, and the ante 
lived together on friendly terms. In this latter case the nigra 
workers were evidently the survivors of the original nigra colony 
into which an umbrata female had been accepted. 

On September 15th, 1912, after a marriage flight of D. umbrata 
at Seaton, Crawley observed a dealated female umbrata enter 
a hole under a wall which proved to be one of the entrances to a nest 
of -D. nii/rffl**. 

On August 27th, 1913, after a marriage flight of D. umbrata ivt 
Sandown, lale of Wight, I found a dealated female umbrata fight- 
ing with some nigra workers on the pavement near the entrance to 
a nest of the latter** ; on August 10th, 1914, I noticed a dealated 
female umbrata, after a marriage flight at Weybridge, enter the 
nest of a large colony of D. nigra. She forced her way past some 
nigra, workers standing at the entrance, and though I waited for 
some time, she did not appear again. 

In August, 1896, Crawley proved by experiment that queenlesa 
colonies of D, nigra will accept fertile females of D. umiratu and 
bring up the offspring of the latter until the colony becomes a mixed 
one of the yellow and black ants. He placed a dealated female 
umbrata picked up near Oxford in a box with two nigra workers — 
which she immediately killed — from a colony of the latter which 
he had in captivity, containing about four hundred workers, worker 
and female pupae, and a large quantity of eggs. She was then 
introduced to more of the nigra workers, and when they were found 
to be on friendly terms, they were placed near the door of the nigra 
nest. The workers immediately entered the neat and were followed 
in a few moments by the queen, swarms of ants collected round her 
and saluted her. A few days later the workers killed the young 
winged nigra females that had come to maturity in the nest. The 
queen began to lay on January 26th, 1897, but for two years only 
nigra workers were produced — from part henogene tic eggs laid by 
the workers — so that the offspring of the umbrata queen must 
have been devoured in the egg or larval stage. In 1899 the eggs of 
the queen were at last allowed to reach the pupal stage, but it was 
not till X900 that young umbrata workers were allowed to live and 
were unmolested, and by July 18th some twenty were present, and 
assisted the nigra workers to tend the brood'*. 

In 1908 similar results were obtained*', and as Lord Avebury 
found that workers of D. nigra will live seven years, or more, a 
colony of D. umbrata, therefore, founded by adoption in this 
manner, must take more than five years to become exclusively 
umbrata'^'. 
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In mis Crawley made some nine more experiments, but in H&faBt 

one the umbrala females were killed by the nigra workers. In tiie 
successful experiment, with a small queenlesa colony of D. nigra, 
the umbrata female though considerably attacked at first wm 
eventually accepted. 

It is conceivable therefore that in nature a female might ent«r 
an outlying part of a neat and be gradually accepted by most of the 
workers until she was able to ent*r the nest proper. 

No cases are known of the host queen and the parasite living 
together in a nest, so, unless a female can only be adopted by a 
queenless colony, it must sometimes happen that a female is 
accepted by a colony already possessing a queen of its own species. 
In such a case the intruder must either kill the rightful queen 
herself, as the female of (non- British) Bothriomyrmex kills the queen 
of her host Tapinoma, or the workers of the host species must 
themselves assassinate their own queen, as do the workers of 
Tetramorium caespitum when they have accepted a female AjiergalM 
atrat^dus. 

Crawley confined several queens of umbrata with queens of niffra, 
and the latter were always killed by the former, which, although a 
little thesmaller, is stronger and possesses more powerful mandibles*'. 

On July 29th, 1913, I introduced a dealated fertile female 
umbrata, captured after a marriage flight at Weybridge, into a 
small queenless colony of D. alietia obtained at Weybridge on 
July 10th, 1912 — the queen of which, a D. mixta, had died on 
November 5th, 1912. The urnbrata female was promptly attacked 
and nearly killed, so she was removed and died two days afterwards 
from the injuries she had received, A second umbrata female taken 
at the same time as the former was introduced into the aliena nest 
and was only slightly attacked ; she killed three of the workers and 
by the next day she was accepted and hsiB lived in the nest as queen 
ever since. On May 24th, 1914, she laid her first eggs, and by July 
25th she laid a large number and her gaster was considerably 
swollen. On August 3rd a few workers batched, which however 
proved to be aliena (from parthenogenetic eggs laid by the workers}, 
but on August 27tb the first umbrala worker appeared. A fair 
number hatched up to the end of September, all very small; 
every one, however, was killed after a few days by the aUeiu 
workers. The umbrata female laid many more eggs, and by 
November a large number of half -grown and small larvae (presum- 
ably umbrata) were present. 

On September 15th, 1913, Pinkney introduced a dealated 
D. umbrata female taken just after swarming into a colony of 
D. aliena he had obtained at Woolacombe on August 27th, 1913. 
Only one worker appears to have attacked her, and she was finitlly 
accepted the same day, and was alive and well, living as the queen 
of the coloay, on February 15th, 1914^'. 
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On July 22nd, 1911, I dug up a neat of D. alie.na at Weybridge 
which contained plenty of workers and small cocoons, some males, 
and a number of umhrata workers*', and on July 12th, 1913, 1 dug 
up a mixed colony of umbrata and o^tena situated in a sandy bank, 
also at Weybridge, when both species picked up and carried off the 
small cocoons exposed by excavating. These two observations and 
the last two experiments show that D. cUiena may also act as the 
host of D. umbrata females, and as aliena is not nearly so pug- 
nacious an ant as nigra, the females may more easily accomplish 
their object. 

The following myrmecophiles have been taken with Doniathorpea 
umbrata in Britain :— 

Coteopteia : Myrmtdonia humeralie Gr., and Homaloia con- 
sanguinea Epp. 

Formicidae : Stenamma westwoodi West. 

Diptera : Pattidacteon{=Phora)formicarum\eTTO.\\. 

Aphidae : Forda formicaria Heyd., Tycheoides selariae Pass., and 
Oeoica formicina Buckton. 

Collembola : Cyphodeirus { = Beckia) aSnnoa Nic. 

Araneiua : Cryphoeca recisa Camb. 

Acarina : CilUbano comata Leon., UrodtsceUa pkiloctena Trouess., 
Uroplitella minulissima Berl., Uropoda ovalis Ki'am., Trachyriropoda 
wasmanniatui Berl., T. bostockt Mich., Antenrwphorus uklmanni 
Hall., Laelapa cuneifer Mich., Sphaeroladaps holotkyroides Leon, and 
Tryoglyphus wasmanni Mon, 

Crustacea : Platyarthrus hoffmaneeggi Brdt. 



Donisthorpra umbrata Nyl., var. mixto-nmbrata For. 

iMiiiiui umbrofua mixlo-ttmbralua Forel Denkschr. Schweiz. Gea. Naturw. 
26 48 (1874)'. Laeivs mixto-umbTotua Andr^ Spec. Hym. Europe 2 196 
(ISS))'. Latiua vmbratum var. miicto-iiiniiratus Daila Torre Cat. Hs'in. 7 
192 (1893)'. Ltuiiu umbralnt Farren-White Ante' Ways 84-86 (1895)* (in 
part}. Latins Htnbratut var. mixto-umbraiiu Donisthorpe Ent. Reo. 25 
645 08* (1913). 

Ordinal description of L. mixto-umbratua Forel : — 
" PiIoait4 intormSdiiLiro entre celle des deux races. Je n'ai pas eni^ore 
trouv6 d'autrea fourmilifereB formant transition entre oes races, vu leur 
raret6 et leur vie cachfee (Heulement deg ? isolfes) ; maia leurs caroct^rea dia- 
tinctife Bont si peu solides, leurs mcBurs, leur habitua, leur taille si identiques 
que je ne doute pas que cea tranaitlooB n'exiatent."' 

Waaraann points out that — " Between L. umbratua and tmxttia 
intermediate varieties are more common than the pure race forms " 
(Archiv. Trim. Inst. Grand Ducal Luxemburg 1 11 (1996)]. 

This variety embraces forms which are intermediate between 
umbrata and mixta in size, colour, hairiness, and pubeBcence of 
the body and legs, etc. ; it may be due in part to hybridism, and is 
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not of a very satisfactory character. The typical fomsT 

are very distinct, and it may be ae well to tabulate how they may 

be distinguished here : — 



D, mnbraia. 

3 Larger, dear yeUow ; hairs 
(bristles ) longer and more abundant ; 

Eyet a little smaUer and flat. 

Funicvliui of antennae thin, with 
joint« longer than brood. 

Saate higher. 

Tibiae with outstanding hairs. 

2 Lighter brown ; hairs longer 
and more abimdant ; raorepubosoent. 

Head larger, more emarginate poB- 
toriorly. 

Punieuhu thin, with joints longer 
than broad. 

SiMle emarginste at apex. 

Tibiae with outstanding haire. 

Winga with dark colour not reach- 
ing so far across ; diaeoidtU cell larger. 

[J More robust, less shining and 
more pubescent. 

Mandiblea with more distinct 
teeth. 

Eyet with outatanding hairs. 

Win^i with dark colour not reach- 
ing so for across ; diacoidal cell a 
little larger. 



D. mixta. 

tj SraaUer, brownisli yellow : haire 
(bristles) shorter and less abundant ; 
less pubesoent. 

Myea a little larger and lesa Hat. 

Funiauliti of antennae thicker. 
with joints broader than long. 

ScaU lower. 

Tibiae without outstanding hairs. 

? Darker brown ; hairs shorter 
and loss abundant ; less pubescent. 

Head smaller, less emarginate pos- 
teriorly. 

Funieuluf thicker, with joints not 
longer than broad. 

Scale not emarginate at apex. 

Tibiae without outstanding hairs. 

Wings with dark colour reaching 
further across ; discoidal cell smaller. 

^ liBBS robust, more shining and 
less pubescent. 

Mandibles with less distinct teeth. 

Eyes without outstanding hairs. 

Wii'js with dark colour reaching 
further across ; diacoidat cell a little 
smaller. 



I found several colonies of mixlo-unAraia at Weybridge in 1912, 
males and winged females occurring with them in numbers in 
September^; Hallett iiasaent it to me from Porthcawl, and specimens 
I took at Bletchington in May, 1913, might be called this var., as 
the workers are somewhat intermediate in colour, etc., and the 
partly winged female has a few outstanding hairs on the tibiae. 
The two females which were taken in nests of D. altena at Wey- 
bridge, and which will be mentioned under mixta, also have a few 
hairs on the tibiae. It appears probable that the colony recorded 
by Fairen-White in his garden at Stonehouae would also come 
under mixlo-umbrala ; he writes, when speaking of specimens of 
D. mixta given to him by Bjgnell : — " He kindly furnished me 
with epecimena^ — they are marvellously like Laaius uwbraiua 
or Formica umbrala ; the workers and males especially so. The 
pubescence, however, is not so conspicuous upon the tibiae in the 
workers and females as in umbratus, and the colour of the females 
is of a dark sepia brown rather than of a reddish brown or mahogany 
tint, as in the typical specimens of uwbratus. However, I have 
specimens of L. umbraius intermediate in its degree of pubescei 
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and in its colouring between the two extremes. One with a reddish 
tinge, another of the pale yellowiBh brown kind, and a third of the 
dark aepia brown, precisely similar in its colouring to Mr. Bignold'a 
(sic) specimens, from a very strong and long-established colony of 
umbratus in my garden. This colony for very many years has 
produced no females , males having been developed in their 
thousands, nay, tens of thousands, but not a single female having 
come within view. In 1882, however, the species swarmed in the 
Vicarage, and must have come up through the foundations in some 
mysterioua way. The males and females were accompanied by the 
workers, who seem to exercise over them a singular and controUing 
power. All the females were of the dark brown type with a fine, 




silky sheen, and the pubescence I find more marked and clearly 
defined in some specimens than in others."* 

By " pubescence " on the tibiae, etc., Farren-White means the 
outstanding hairs. It is evident that though the typical forms are 
quit« distinct, these intermedial© varieties are more confusing and 
difficult to deal with. 

On August 11th, 1912, when at Weybridge in company with 
Professor Wheeler, we found two colonies of this variety, very 
many of the ants of both being infested with a curious dark brown 
warty growth in patches on parts of the body and legs — this Wheeler 
thought might be a fungus which was unknown to him. 

I kept a number of these ants in captivity, and added uninfect«d 
workers of wmbrata from other localities ; the growth however did 
not increase nor spread to the new ants, but rather seemed to 
decrease. I sent some of the infested ants aUve, and others in 
spirit, to Dr. BayKs Elliott, and she considered the patches were 
colonies of unicellular organisms growing on the outside of tlie 
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ante* ; eventually she came to the conclusion that they were not 
fongoid growths, but probably colonies of an alga. 

I have taken the Acari, Cillibano comaia Leon., Antennophcfnu 
ulhmanni HaU., and Sj^iaerotaelapB hololhyroidea Leon., in neste of 
D. mixto-un^aia. 

DoQjsthorpea mixta Nyl. 

Formica mixta Nylander Acta. Soc. So. Fenn. 2 1060 {lS46)i ; Schenck 
Jtthrb. Ver. Naturk. Naasau 6 64-66* 139' (1852); Mayr Verh. Zool. Bot. 
Wien 5 367 (185S)*. Formica brannea F. Smith Trana. Ent. Soo. Lond. 
(n.B.) 4 18GT 278 (1868)' : Proc. 88 (1668)* : Cat. Brit. Fosa. Hym. 11^ 224i 
(1868) : Ent. Ann. 1858 39". Laeiwt mixtue Mayr Europ. Formicid. 50 
{1861)'°. Laeiut umbratut r, mirtut Forel Denkachr. Schweii. Ges. Naturw, 
2S 47" 216" 407" (1874). Ltuiua mixUu Er. Andr^ Spec. Hym. Europe I 
196 (1881)" ; Bignell Entom. 14 262 (1881)" : Young Nat. 3 191 (18S2)"; 
Dalla Torre Cat. Hym. 7 187 (1893)" ; Janet Etudes. Fourmia 13 1-58 
(1897)". L<uiu» umAratua race minHuB Grimshaw Ami. Soot. Nat. HiBt. 
IMS 89". LfMius mixfus Donisthorpe Ent. Kec. 23 236-238(1911)". La»iut 
umbratut aubep, mixtut DoniBthorpe Entom. 44 390 (1911)". Laaiut umbratiu 
race miitus Evans Scot. Nat. 1B12 1O0". Laeiti* mrxPua Crawley and Donig- 
thorpe Int. Ent. Cong. Oxford 1912 2 51 (1913)" ; Donisthorpe Rep, Lancs- 
Cheali. Ent. Soc. 36 1912 40 (1913)" : Ent. Rec. 25 64" 268" 291" (1913). 
Ltuiut umbratuB Bubsp. mtx(u> Hallett Trans. Cardiff Nat. Soc. 4S 3 (1913)". 

5 Dirty yellow in ci^/hit, being darker, more 
diblen and /unicufus of Ike antennae reddtah. 
pubescent than in mnbrata. 

Head scarcely emarginate posteriorly ; eyes small, but a little larger and 
lees flat than in umbrata ; ocelli vary small and indistinct ; frontal frirroa 
indistinct ; funicttlus of antennae thicker than in Umbrala, with jointB broader 
than long. Thorax much leaa hairy and pubescent than in ambraia. Scait 
narroweBt, and somewhat emarginate at apex, not so high aa in umbrala, 
but higher than in flava ; gaaler with fewer and shorter hairs than in um- 
brata. Tibiae without outstanding hairs. Long, 3-6— 4'6 mm. 

$ Darjl: brown with tnandibUa, antennae, and legs reddish ; darker and 
much leaa hairy and pvheacent than uTnbrata. 

Head ae broad aa thoras, but not ho largo, nor so emarginate posterioilf 
as in umJ>rata ; funiculue of antennae thicker than in un^iraia witli jointo 
not longer than broad. ThoratB only slightly narrower than gaster, not so 
hairy nor so pubescent ae in umbrala. Scale not emarginate at apex ; gatter 
with fewer and shorter hairs than in umbrata. Tibiae without outstanding 
haira. Wings infuacate at base, the colour sUghtly darker and reaching 
farther across, and the diacoidal ceU smaller than in umbrala, Ijong, 6.6-8 
mm. (6-S mm. teste AndrL) 

$ Blackish brown, fttniculua of antennae and tarsi yeiU/unah ; alighUy Usi 
robuat, a little more shining, and leaa pubescent than umbrata. 

Head not quite so large as in •umbrata ; Tnandibles armed with five teeth, 
which are not aa distinct aa in umbrata ; frontal furrow distinct ; eyes with- 
out outstanding hairs. Wings as in the female, the colour extending a httle 
further across, and the diacoidal cell a little smaller than in un^aUt. Long. 
4-2-4-8 mm. {4^i mm. teste Andr4.) 

Original description of Formica mixta Nylander [Acta. Soc. Sc. 
Fenn. 2 1050 (1846)]:— 

" Siniillima est F. fiavae, differt autem ; operaria pilis parvis spaisis 
corporis brevioribus, flagelLs antennarum submoniliformibus (h.e. articuUa 
paulo magis diBoretis), antennis ipaia, ut videtur, noonihil majoribua longiwi- 
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bus ; leimiia paulo minor, pilositate eparsa fere obaoleta, pilia nunutis bioc 
inde sparais, pubwcentia mlcroscopioa oineraaceiiti-serioea. ii«que densa ac 
in F, [lava et umbrala, ocutis hirtulla. alls albSHcenti-hyalinis a bast fere ad 
medium dilute brunneaoeiiti-tinctiB, nervis pallidis, apioalibus omuino dilutis, 
Btigniate omeraaoenti-poUidci, area disDoidali trapezoidea dimidio minori b.e. 
proportione eadem ac in J*, nigra ^, anticis S^ millimetra longis, aquama 
Hubrectongulari supra Integra, abdomine minuri angustiori. pilie sparsis 
tantum minutissirais, multoque rarioribus, igitur longe oudiori (pube tJamen 
serioea. ut dictum, in ambie aequali ) ; mas corpore pauk> minus nitido, pube 
sBrioea distjnotiorl. oculis parce nucrosoopioe hiHulii, lineola froutia impreBsa 
longitudinoli distinota at transversa nulla, alls siout in femina, noimiliil 
dilutius coloratis. area discoidali proportione ut in F. nigra ,J (igitur dimidio 
minori quam in mare F. umbralae), anticis fere 5^ mitlunetra loiigis, Color 
alarum in specie praesente medium tenet inter F, umbmtam et F. fiavara, 
dilutior eat quam in ilia, obsQurior quam in hao. His notis speciem earn 
solununodo indigitare valui. J'', rubra Zett. Ins. Lapp. 150, 8 et Dahlb. 
mscrpt. probabiliter commixta est e speciebua tribus memoratis affinibus ; 
sub hoc nomine etiam easdem tres a Cel. Dahlbom accepi. Maria varietae b., 
quae in Ins, Lapp, exponitur, verue eat maa F. fiavae nostrae ; vor a. ibid. 
et F. umbraiae et /Utvae pertinere videtur. At obscrvationibus ulterioribus 
praesortim in vivo nidoque factis termini naturates. quibua cdrouiuBcribuntur 
hae species, clariuB elucebunt. Forsitan baud inoonvenienter aimul cum 
F. nigra propriam conatituere poaaint subdiviaionem, parvitate marium 
proportione feniinarum aoarom, inter alia signa, dignotam." 

Habitat. 

Donislkorpea mixta ranges over North and Central Europe ; 
Ruzsky reoords it from the Caucasus, Siberia, and Finland, and in 
North America it ia represented by the var. apkidicola Walsh, which 
according to Wheeler ia the moat abundant form of the umbrala 
group in the Northern Statea. 

It is distributed in Britain aa follows : — 

Devon, S. : Eiekleigh (Bignell)'-^ ; Devon, N. : Lundy laland 
{Danist/iorpe)''. 

Somerset, N. : Long Aahton and Leigh [Smaikotnhe). 

Dorset : Glaavillea Woottou (Dak Coll.). 

Isle of Wfeht : The Landslip [Dale Coll.). 

Kent, E. : Deal [F. Smith)^ ; Heme Bay (Rolhney Coll.). 

Surrey : Richmond Park (DoUman)^'' ; Mickleham (Crawley and 
DomBthoTpe)^" ; Box Hill*' and Weybridge*" (Donisthorpe). 

Essex, N. : Colchester (Hanvood)^^. 

Oxfordshire : Shotover Hill (Hamm) ; Horsepatli [Cambridge 
Mk8. Coll.). 

Bucks: Bourne End (6e«( Gardner) ='^. 

Snifolk, E. : PakefieJd (F. Smiih)^. 

Gloucester, W. i Dursley (SmaUcotnbe). 

Glamorgan : Dinaa Powis^*, Cwrt-yr-ala*^, Southemdown, Porth- 
cawl, and Penarth (Hallett). 

Edinburgh : Dalkeith Park (Evans)^^. 

Linlithgow: Dalmeny Park (fiiYiJis). 

Fife and Kinross : Isle of May {Baxter arid Rintouiy^. ^^ 
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Donisthorpea mixta was first recorded as Britiah by Bignell, wio 
discovered a colony at Bickleigh near Plymouth in September, 
1881'*, but no further capture was pubhshed till 1908 when Grim- 
shaw pointed out that the Misaes E. V. Baxter, and L, J. Rintoul 
had taken specimens on the Isle of May in September and t)ctober, 
1907'*. Evans had taken a female mixta on the Isle of May in 
September, 1888, and he found two nests there in 1910, and 191P', 
but no further records occur till the latter year^°. 

The Formica brunnea F. Smith must be referred to Donisthorpea 
mixta, as D. brunnea Lfttr., which Uvea under the bark of trees ou 
the Continent, has not been found in Britain. 

Smith states that the brunnta of the StephenaJan collection was 
represented by a female umbrata, but that he had taken a single 
female of the true brunnea ou the Deal sand-hills, in 1856^. 

Subsequently in his 1871 catalogue he sinks his brunnea as s 
synonym of uv^rata, as also does Saunders, but as Smith describes 
the tibiae as being " without pile or pubescence " the specimen in 
question must have been D. mixta. 

Donisthorpea mixta is not as abundant nor as widely distributed 
as D. umbrata ; it occurs on heaths, in sandy places, but also in 
clearings and copses, in chalky districts, and seems to like the shade. 

The habits are similar to those of umbraia — though it ia a more 
active species — it Hves a subterranean Hfe, and nests under stones, 
at and in the roots of trees, in stumps and banks, and its nesta 
penetrate deep into the ground. 

Janet records a very large colony which he observed for five years 
in the garden of the Villa des Roses near Beauvaia, which wa« 
nesting in the ground in a shady place, the earth being of a fine 
vegetable mould, with violets, etc., growing on it. He dug a hole 
and inserted his arm, and at the depth of thirty centimetrea below 
the surface, after passing through a thickening of the soil, rendered 
spongy by the galleries of the ants, his hand reached a vast excava- 
tion dug out by the anta in the aoft soil, overrun with roots. He 
noticed a gentle heat in this cavity**. 

In May, 1913, I found a number of colonies of mixta at Box 
Hill^^, one or two were situated under stones — the flinty nature of 
the ground beneath rendering excavation impossible — one in and 
under a fallen bough, but the majority in the roots of dead Juniper 
trees in thickets on each side of the valley. A number of species of 
ants occur in this valley and their nest are nearly all situated on the 
side facing the east, but the mixta nests were equally common tffl 
both sides. The ants had hollowed out the Juniper roots, channe- 
ling them with galleries partly filled with brittle earthen ceUs, 
which on analysis were found to contain some fungus. Most of the 
ants, and their brood, were inhabiting these roots, but a number of 
workers also occurred in the flinty ground round about. 

The marriage flight takes place according to Andr4 from Jul 
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yeptember'^*, bat the latter month aeems to be the more uaual time. 
Forel noticed the malea and winged females leaving a nest together 
at Zurich on September 20th, 1870, at half-past four in the after- 
noon'*, Bignell observed a number of males and winged females 
on an old bramble stem at Bickleigh on September 2nd, IS81, the 
workers being on the ground below in great commotion'^, Evans 
captured two winged mixta females with several winged flava 
females on September 22nd, 1903, from a big swarm on the banks 
of South Esk, Dalkeith Park^^, and Misses Baxter and Rintoul 
took males, females, and workers on the Isle of May on September 
10th, 11th, and 27th, and October 3rd, 1907 '^ 

Forel found a large number of winged females, no males being 
present, in a colony at Morges, on March 16th, 1868'^, which must 
have passed the winter in the nest. 

On September 7th, 1913, I found a great number of malea and 
winged females in a nest in a juniper root at Box HilF^, in which 
some six or more young, freshly dealated, very active females also 
occurred. These young females may have already been fertilized 
in the nest, and as the females of this species do not lay till the 
following year, and as only one queen occurs in a nest, I would 
suggest that these young queens may leave the nests in the spring, 
which would account for the isolated females found on roads, etc., at 
that time. 

On March 7th, 1910, I found a dealated female walking on the 
heath at Weybridge^", on February 17th, 1911, DoUman picked up 
a dealated female at large in Richmond Park^", in March, 1911, 
Hallett captured a dealated female waiting on the MiDbrook road 
at Dinas Powia'*, and on April 22nd, 1911, Crawley and I took two 
dealated females on the road at Mickleham"'. 

As with wmbrata, it is very rarely that the queen can be found in 
a mixta colony, but on May 23rd, 1913, I had the good fortune to 
find the queen in two nests of this species*'. The whole colony was 
exposed by pulling up the juniper tree bodily, and shaking the roots, 
in which the ants were situated, over a sheet, and in each of these 
two nests the colony consisted of a single dealated female, with the 
gaster considerably swollen, packets of eggs, young larvae and a 
large number of workers. 

Young females of D. mixta undoubtedly found their colonies in 
nests of D. aliena. As long ago as 1852, Schenck recorded that he 
once found a female mixta in the earth with workers of aliena', 
but he did not draw any conclusion from this remarkable fact ; 
myrmecologists appear to have overlooked Schenck's record and its 
importance. 

On July 18th, 1912, I dug up a colony of aiiena which was 
nesting in a sandy bank at Weybridge, and contained a dealated 
female mixta, a number of olieTia workers, and many large and 

lail cocoons**, but the most careful search failed to produce any 
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other female, and no eggs were prBseiit. The colony i 
home and established in a Janet nest, and when all the c 
had hatohed, the large ones proved to be aliena winged femalei, 
and the smaller ones aliena workers. The miida female was very 
active, being exceedingly rapid in her movements, and very excited 
when first dug up. She laid egga on August Tth, 1912, and was 
always treated as their queen by the aliena workers, who fed and 
cleaned ber, and appeared to attend to her brood. 

Crawley and I have suggested, aa this feniale laid eggs in 1912, that 
" we should judge this L. mixtus female, therefore, to have been 
adopted last summer "^^ — i.e. in 1911, but should this female have 
left the parent nest in the spring of 1912, and having found a nest of 
aliena have been accepted by the workers, it would account for 
her laying in the same year when accepted, but this would still be 
the year following fertilization. 

On September Ist small larvae were present and a number were 
brought up, but as eventually only aiiena workers were produced, 
the offspring of tiie mixta female must have been devoured and 
the aliena workers themselves have laid eggs, the result obtained 
being the same as in Crawley's experiments with wmbTota and niyra. 

On November 1st the aliena workers killed some of their own 
winged females, and eventually destroyed and out up all of thexa. 
The mixta female unfortunately died on November 6th ; Ab 
gradually lost the use of her legs, and in the end could only move 
her antennae, which she kept waving backwards and forwards, but 
to the la«t the aliena workers carried her about, cleaning and 
attending to her. 

A number of larva* are now present in this nest, and a femab 
umbrata as queen, but it is almost certain that these larvae will 
prove to be the offspring of the workers. 

On August 11th, 1912, when I had the pleasure of Professor 
Wheeler's company, we found, at Weybridge again, another mi^tt 
female, as queen in a nest of D. aliena^^. 

These are instances in nature where the mixta female has sou^ 
a nest of alieiia in which to found her colony, and has been accepted 
by the workers. It is probable that either the latter then lolled 
their own queen, if they possessed one, or the mixta female accom- 
plished this act herself. 

The foUowing myrmecophiles have occurred with D. mixta in 
Britain : — 

Coleoptera : Homoeuaa acuminata Mark., and Claviger longicornU 
Miill. 

Fonuicidae : Myrmecina graminicola Latr.. Slenamma t 
West,, and Leptotkorax nylanderi Forst. 

Collembola : Cyphodeiru^ ( = Beckia) albinos l^ic. 
B : Cicurina einerea Panz. 
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Acarina ; OilUhano comata Leon., Trachyuro-poda bostocici Mich., 
.inlenno'phor'us ufUmanniHaW., Laela-ps CMwei/erMicli,, and Sfhaaro- 
laclaps holotkyroidea Leon. 

iCrustacea : Plalyarlhrua hoffmanseggi Brdt. 



FORMICA Liune. 



Type: Pormica nila L. (Lamk., 1801). 



The circumpolar genus Formica comprises a number of species 
of robust and intelligent ants which live an open-air life, bunting 
insects and other prey, and attending plant-lice on trees and shrubs. 
They are said not to rear Aphidae in their nests, but I have not 
infrequently found these insects domiciled with some of our 
Formicae, as will be seen later, when the different species are 
dealt with. 

Many of these ants are very eotu'ageous and warlike — some of 
these possess the interesting habit of making slave-raids — whilst 
others are shy and cowardly, and are the ones chiefly exploited by 
the slave-makera. 

The ants of this genus are rapid in their moveraenta, have longer 
legs and stand higher on them than do the species of the genus 
Donistliorpea, and they do not follow each other in files over 
unknown territory. They use the eyes in finding their way, often 
leaving the trail and proceeding straight in the direction of the nest 
when a booty has been secured, and according to Wasmann can 
see resting objects on the ground at a distance of eight to t€in 
centimetres. 

These ants frequently carry their fellows beneath them ; the ant 
carried packs its antennae and legs close to its body and grasps 
the mandible of its carrier, doubling itself up with its gaster bent 
under the head of the other ant. 

They secrete a large amount of formic a«id — possessing twice as 
much in proportion to their size as do the larger ants of the genus 
Camponotua. With this poison they spray an enemy, and some 
of the species can eject it to a considerable distance. 

The males are about the same size as the females, the latter being 
generally larger than the largest workers, and sometimes a great 
many queens occur in a single colony. 

The workers sometimes lay eggs, especially in queenless colonies ; 
the queens lay eggs earlier in the year than do those of Donislhorpea, 
the larvae take much less time to develop, and arc never present in 
the nesta during the winter. The pupae are usually enclosed in 
coeoons of a pale buff colour, but are sometimes naked, and both 
will occur at the same time in the same neat. 

The nesting habits are various, some species build large hillocks 
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of vegetable refuse, some coiiatruct eartb mounds, othevB .neefe in 
the ground, or under atones, and oecasionally in tree stumpB. 

The awarniing of these ants is seldom seen, and some speoiw 
found their colonies in the normal, others in the abnormal 
manners. 

Their colonies are generally large, 
neata, and a great number of ooloniea 
the same vast community. 

According to Wheeler Formica ia "the moat eurythermal" 
of the circum polar genera Stenamma, Myrmica, Lasius, and 
Formica whioh are confined to the northern hemisphere, and it 
ranges in Europe, Asia, and North America from a latitude of 30° 
to 60° or 65°, and therefore nearly to the Arctic circle. In altitude 
the species range from sea-level to above timber-line, 12,000 to 
12,500 ft. 

Wheeler [BuU. Mus. Compar. Zool. 53 385 (1913)] auggeat* that 
North America ia the original home of the genus ; he writes : — ^"If 
we divide the total number of the known Formicae (144) into Old 
and New World forma, we find that Eurasia possesses only fifty-two, 
whereas North America, though a much smaller land area, poBsesseG 
ninety-three species, subspecies, and varieties (one of the species, 
F. fuBca, is counted twice, because it occurs in both hetnispheres). 
This would seem to indicate that the latter continent must be the 
original home of the genus, especially as it poaseBaes representatives 
of all the Eurasian groups of species besides two peculiar to 
itself. 

Unless we accept the view that the genus arose in the polar regitm 
during Meaozoic times and radiated its species out into Europe, Asia, 
and North America, we must suppose that Eurasia has received it« 
Bpeciea by immigration from the Nearctic region. That the latt^ 
view is the more probable is shown by a glance at the distributioQ 
of the forma in America. At least thirty-nine of our ninety-three 
forms, or nearly 42 per cent, occur in Colorado and the adjacent 
portions of New Mexico. Not only ore these two states thus 
abundantly supplied with species, subspecies, and varieties but the 
colonies of the indi vidual forms are unusually numerous and flonriah- 
ing on the mountain slopes of this territory. We may therefore 
regard the southern ranges of the Rocky Mountains in the United 
States as the center of origin of the genus and of the dispersal of 
apecies to other portions of North America." 

Five species of Formica, some of which are closely related to 
Bxiating forma, have been deacrihed from the Baltic Amber. 

Lamarck [Syat. An. sans. Vert. 268 No. 124 (1801)] adopts 
F. riifa L. as the type of Formica L. — LatreiUe [Cons. Gen. Crust. 
Ins. 311 No. 441, 437 (1810)] gives kerculeana (L-) F.,and rufaL.,K 
the types, and the latter was definitely cited as the tvpe by CurtiB 
[Brit. Ent. 16 expl. PI. 752 (1839)]— West wood [Mod". Qass. Ins, B 
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Syn. Gen. 83 (1840)] quotes CurtiB, but cites /iMca L., ae type. In 
1879 Girard [Traits El^m. Ent. 2 1011 (1879)] also states that rufa 
is the type, as does Bingham [Faun. Brit. India Hym. 2 333 (1903)] 
—Wheeler [Ann. New York Acad. Sc. 21 164 (1911)] adopts the 
last citation, but subsequently [Ann. Kew York Acad. Sc. 23 79 
(1913)] attributes the fixing of the type to Girard, overlooking the 
eariier citations. 

Wheeler in 1913 divides Formica into five groups — aanguinea, 
exsecta, rufa, microgyna, and fusca [Bull. Mus. Compar. Zool. 53 
381 (1913)], and Porel, when commenting on this arrangement, 
gives the aubgeneric name of Rapttformica to the sanguinea-groap, 
designating mti^iinea Latr., as type, and iServiformica to the 
/waca-gronp, with fxisca L., as type [Ann. Soc. Ent. Belg. 57 361 
(1913)]. 

^ Head cordate ; clypeus large, trapezoidal, convex, carinate ; frontal 
earinae wide apart, aubporallel, usually slightly diverging posteriorly ; jTonlal 
arta triangular, distinctly de&iied, pointed posteriorly ; fronlol /uttovi mora 
or lees distinct ; mandibtea broad, triangular, terminal border dentate ; 
maxiltaiy palpi six-jointed (rarely five-jointed), fourth joint slightly longer 
than fifth ; labial palpi four- jointed ; antennae twelve- jointed, funiculus with 
joints gradually and slightly thickened towards the apex, but not forming 
B, club ; oceili always present and distinct. Thorax narrower than head ; 
prorwtum rounded ; suture between pronotum and mesonotuni distinct ; 
tneaonotum rounded, suture distinct, and more or less deeply constricted, 
between mesonotiun and epinotum ; epinolum when seen in profile angled or 
rounded. Petiole furnished with an erect scale, which ia compressed posteriorly 
and anteriorly ; gaeter short, globose. 

2 Characters, except thorax, as in the § ; ivittge ample, fore-uiing with 
one ditcoidal cell, and one cubital cell which is always closed. 

^ Head triangular ; clypeus, frontal area and palpi as in the § ; frontal 
earinae very short and indistinct ; mandible) nairow, somewhat flat, terminal 
border short, aimed with one, or five teeth; antennae thirteen -jointed, 
funiculus with first joint not broader than the rest, shorter than the second. 
Petiole with scale thicker and less compressed than in the 5 and g, often 
emarginate at apex ; gatt^r flat and depressed above ; external genital organs 
large. Winga as in the female. 

Ovum : White, long oval, distinctly longer than broad. 

Larva : Pale yellowish white, long, narrow, and curved anteriorly ; head 
ooDSiderably narrower than the rest of the body ; segmentB well defined, 
transversely striate, and gradually increasing in width till just before the 
distal end. The whole body covered with short straight hairs of equal length, 
which appear to be bifid at the apex, and are more abundant, on the yoiuiger 
larvae. 

Fupa : Usually enclosed in pale bufF cocoons, but sometimes naked. The 
pupae do not acquire the complete adult coloration before they emerge. 

Orieinal desciqition [Linnaeus Syst. Nat. Ed. 10 1 343, 579 
(1768)] 1- 

" 218 Formica. Aculeua obaoletus. Alae neutris nullae ! " (p. 343). 
" 218 Formica. Squamiila erecta thoraci abdominique interjecta. 

Aatdeiia Feminis & Neutris reconditus. 

Alae Maribus & Feminis ; sed Neutris nullae." (p. 579), 
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1 / ClypeuB not ema^puate 2 

- \ Clypeue en>argina1« 4 tanguinea lait. 

2 / Bead deeply excised poateiiorly 3 exteeta NyL 

(1) \ Head not excised posteriorly 3 

3 ( Body robuat ; head evidently brooder than thorax, in the largest io' 
I dividuals not, or scarcely, longer than broad ; scale hexagonal ; 
I gaster much broader than the thorax 4 

(2) I Body more Blender, head only a little broader than thorax, in tin 
I largest individuala longer than broad ; scale rounded ; gaater not 
\ much broader than thorax S 

4 { Oaster brown or black, often more or less red at the base ; eyes vithont 
i or with lesa pronounced hairs B 

(3) |_ Gaet«r black ; eyes with pronounced haira 3 pnUensit Rete. 

6 ( Head long and narrow, cheeks straight ; thorax more slender .... 

I rufa V. alpina Sant. 

J Head short, cheeks more rounded ; thorax more robust 

1 Tufa L., and rufa v. nifo-pratenne For. 

7 

^ 7 picea NyL 

( Body black S /uaca L. 

\ Body at least in part red or brown 8 

{ Thorax chiefly dark in both large and smaU individuals 

■j fusea V. glebaria NyL 

( Thorax largely red in the larger individuals 9 

(Thorax red in largest individuals only, without outetanding hairs . . 
fuaca V. mbeseeru For. 
Thorax red generally, only infuscate in small individuals, with outstand- 
ing hairs S rufibarbit F. 



1 / Clypeus not emarginate t 

- 1 Clypeua emarginate eanguinta JAb. 

2 / Head excised posteriorly exeecta NyL 

(1) 1 Head not excised posteriorly 3 

3 f More robuat ; head broader than thorax ; thorax higher, more rounded 
J above ; gaster shorter, more spherical, much broader than thorax . 1 

(2) I Lees robust ; head not, or scarcely broader than thorax ; thorax not an 
high, flatter above; gaster longer, not so much broader than thorax- 8 



'V 



i j Head long, narrow, cheeks si 
(3) \F --' ' -" 



(3) \ Head broad, cheeks more rounded G 

5 ( Gaster smoother and shining, scarcely pubescent ru/o L. 

(4) l Gaster duller, distinctly pubescent pratensu Reii. 

6 / Body aU black 7 

(3) \ Body in part red 8 

7 / Less shining, more punctured and pubescent and less hairy . fntca L. 
(6) I More shining, less punctured ond pubescent, more hairy — picea NjL 

8 i Thorax largely red ; outstanding haira on thorax more abundant aod 
I distinct mfiharbia F. 

(6) I Thorax mostly black ; outstanding hairs on thorax leas abundant and 
l less distinct % 

9 f Epinotum almost entirely red fvtca v. mheteeTte For. 

(8) l Epmotum black or partly black /utea v. glebaria NyL 
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I MandiblBB armed with four, i 



teth ; ulypeus emorginato ■ ■ . 

eanguinea Lfttr, 

!, teeth ; clypoua entire 2 

exsecta Nyl. 



{ Mtindibles not armed with four, c 

2 I Head osdaed posteriorly . . . 

(1) I Head not esoiaed posteriorly 

3 I Robust, broad ; body rauoh more hairy ; eyes hairy 4 

(2) t More slender, murower ; body loss hairy ; eyoa without hoira 5 

4 j Slightly more robust ; body and eyes more bsjiy . . pralentis Retz. 

(3) 1 Slightly less robust ; body and eyes leas hairy rii/o L. 

6 / Goater shining 6 

(3) I Gaster duU 7 

6 ( Thorax with more, and longer, bairs and pubesoence ; gaster less 
I strongly punctured, and with longer, and less close, pubi^csDce . . 
^ picea Nyl. 

(6) Thorojc with scarcely any hairs or pubescence ; gaster more strongly 
L punctured, and with shorter and closer pubesoence fiuca L. 

7 I Scale deeply emarginate fuscai.TubegceiwFor. 

(6) I Scale widely but not deeply emarginate 6 

8 / Legs mostly red ; outstanding hairs on thorax shorter and sparser . ■ 
J /twco V. glebaria Nyi. 

(7) I Femora and tarai usually blackish ; outetanding hairs on thorax 
<- longer and thicker ruftbarbit F. 

Formica rala L. 

["The Hill Ant" Gould Account EngUsh Ants (1747)]'. Formica rufa 
Linnaeus Syst. Nat. Ed. 10 1 580 (1758)'. Formica doreala Panzer Faun. 
Ins. Germ. 54 1 (1798)'. Formica rufa LatreiUe HN. Fourmis 143-150 
(1802)*. Laeitls emarginatUB Fabcicius Syst. Piez. 416 (1S04) <J', ["La 
fouimi fauva doa rouge" Huber Mceurs Fourmis (1810)]'. Formica rufa 
Hill Mag. NH. 6 476 (1833)' ; Conway Mag. NH. 7 2fi6-2H7 (1834)' ; Kirby 
Proc. Eot. Soe. Lond. I XXV (1835)" ; Lees Nat. 1 164 (1837)'"; Clarke 
Mag. NH. (n.s.) 2 393 (1838)<> ; Zetterstedt Ins. Lappon. 1 448 (1838)". 
Formica obBoleCa Zetterstedt Ins. Lappon. 1 449 (1838)". Forrmea Itigubriti 
Zetterstedt Ins. Lappon 1 449 (1838)". Formica rufa Curtis Brit. But. 16 
expL PI. 752 (1839)" ; F. Smith Trans. Ent. Soo. Lond. 3 151-154 (1842)><! 
Plant Zool. 2 473-474 (1844)" ; Nylandor Aota.'Soo. So. Fenn. 2 902 1047 
1059 (1848)". ["The Large Wood Ant" DanioU ZooL 5 1931 (1847)]". 
Formiea rufa Nylander Acta Soc. So. Fenn. 3 26 (1849)*°. Formica rafa v. 
major Nylander Acta. Soc. Sc. Fenn. 3 29 (1849)". Formica rufa FOrster 
Hym. Stud. I 13-16 (1850)". Formica polyctcna FOrster Hym. Stud. 1 15 
(1850)". Formica trtindcola F5rster Hym. Stud. 1 21 (1850) 5". Formica 
rufa Schenok Jahrb. Ver. Naturk. Nassau 8 23-26" 136" (1862). Formica 
polyctena Sohenck Jahrb. Ver. Naturk. Nassau 8 25 137 (1852)". Formica 
piniphila Schenok Jahrb. Ver. Naturk. Nassau 8 28 138 (1852)'>. Formica 
Tufa F. Smith Trans. Ent. Soc. Lond. (n.s.) 3 100 (1856)"; Mayr Verb. 
Zool. Bot. Ver. Wien 5 328-331 (1855)'" ; F. Smith Cat. Brit. Foes. Hym. 
4 (1858)". Formica apicalii F. Smith Cat. Hym. Brit. Mus. 6 49 (1868)". 
Formica herciUanea Warner So. Gossip 1871 198". Formica rufa Buchanan- 
White Soot. Nat. I 216-222 258-263 (1872)". Formica rufa r. rufa Forel 
Denksohr. Sehweiz. Ges. Naturw. 26 52" 203-2J4" 219" 408" (1874). Formiea 
mfa Forel Buij. Soo. Vaud. So. Nat. 14 69-00 (1876)" : Lubbook Mo. Mic. 
Joum. 18 Pf. 192 ; 3'4-7 (1877)" ; BigneU Ent. Mo. Mag. 16 267 (1880)" ; 
Parfitt Trans. Devon Assn. Sc-Art 12 513 (1880)*'; Saunders Trans. Ent. 
Soc. Lond. [880 204 " ; Er.Andre Spec. Hym. Europe 2 184 (1881)** ; Lub- 
0ok AntB, Beee, Wasps 15 (1882)" ; CoUett But, Mo. Mag. 20 42 (1883)*' ; 
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Matthews Ent. Mo. Mag. 20 20t)-210 (1SS4}"; Darwin Life and I.MtaB.l¥ _ 
192 (1887)" ; Bowman Sc, Gossip 1889 32-34" 188-800" ; Daila Torre Cat 
Hym. 7 206 (1893)" ; Parren- White Anta' Wajw 13" 202»» 231" (1896^,- 
Saunders Hym-Acul. 20 (ISati)": Ent. Mo. Mag. 32 161 (1896)"; BigneU 
Ent. Mo. Mag. 33 141" 183" (1897) ; Morloy Ent. Mo. Mag. 33 168 (18B7)»»i 
Janet C. B. Acad. Sc. Paris 130 (1898)'° ; D. Sharp Camb, NH. Ins. 2 14B 
(1899)" ; Yung Aroh. 8c. Phys-Nat. 10 46-66 (1900)"; Poulton Proc. Eat 
Bod. Lond. 1901 X XIII" ; Donisthorpe Proa. Ent. Soc. Loud. 1901 Xin"-; 
WheelerBuU.Ainer.Mua.NH. 20 347-375(1904)"; Waamaim Biol. Centialb. 
25 194-ltl9 (1805)" : TijdB. Ent. 48 214-219 (1906)" ; Joy Ent. Rec. 20 18 
(1008)"; Doniflthorpe Ent. Rao. 20 281-283 (1008)": Trans. Leioeater Lit- 
Phil. Soc. 12 221-222(1008)'°; Waamann Biol. Cantralb. 28 268-260 (1908)": 
Arch. Tri. Inst. Grand-Diicol Luxtrmberg 4 3-12 (1909)" : Naturwira. 
Woehensohr. 8 407 (1909)" ; Wheelnr Joum. New York Ent. Soc. 17 172-176 
(1909)'*. ["The Large Wood Ant" Weiss Now Phytol. 8 61-88 (1909)"]. 
S'ormiea rufa Standen Lanpa. Nat. 2 190 (1909)". Formica rufa rufa Emery 
Deutach. Ent. Zeitsohr. 18Q (1909)". Formica rufa DoniathorpB Trans, Ent, 
Soo. Lond. 1910 143-U4" : Ent. Beo, 22 82-83 (1910)" ; Wheeler Ant8 6fi4 
(1910)""; DonisthorpB Ent, Rao. 23 10 (1911)"; Trana, Ent. Soc. Lond. 
1011 175-178": Entom. 44 390(1911)": Ent. Reo. 24 7-9 (1912)" : Miirvels 
of Universe 27 1099-1104 (1912)"; Evans Soot. Nat, 1912 105»» ; RilHoh- 
kanip Biol. Centralb. 32 213-216 (1912)" ; Waamann Zeitaohr. Wissens. Zool. 
101 113 (1912)"<; Donisthorpe Ent. Rec. 25 65 (1913)"; Crawley and 
Donisthorpe Int. Ent. Cong. Oxford 1912 2 37^7 (19I3)'»; Brun Zeiteehr. 
Wisaena Insektenbiol 9 15-17 (1913)"'; Kntter Biol. Centralb. 33 703-707 
(1013)". Formica rufa rufa Wheeler Bull. Mus. Compar. ZoOl. 53 425-427 
(1913)'", Formica rufa Donisthorpe Enb. Reo. 26 40 (1914)"; Morice and 
Uurrant Trans. Ent, Soo. Lond. 1914 430 (1915)", 

Zett«rstedt,p,450sp. 8, writes "F, rufa" ; this ia a misqiiotation, 
No. 1725 L. Fn. Suea.= Formica rubra L. Zetteratedt correctly 
refers to rufa on p. 448 ap. 3'*. 

^ LigfUer or darker briek-red ; froril, vertex, antennae, legs, somefwM* a 
line dovin the centre of clypeue, often a spot on tha pronolum, which doea net 
however reach the posterior border, and occasionally another on 
dark brown, or blackish brovm ; yaster btackiah, or blackiah brov 
red at the base. 



Fig. 87- Seals of Formica rvfa, !J. 
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Head about bb long as btoad, not emarginate posteriorly, lateral boMEr ' 
somewhat rovmded ; clypeus diatinctly carinat«, not emarginate antariorlf ; 
frontal area ahining, smooth, or slightly punctured ; matuiiblea onned with 
eight teeth ; antennae stout, funiculus with apical joints longer and alightl]r 
narrower than penultimate joiata ; eyes without, or with indiatioot baaa, 
Thorax narrower than head and gaater ; pro- and meaothoTax oonvei ; stroDgly 
Qonstricted between meaothorai: and epinotum ; epinolum seen in prcnSIa 
rounded but evidently angled. iScale large, broad, hexagonal, Bometimcs 
emai^lnate at apex, bare, or with a few haira ; gaster large and broad, rathsr 
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b very dtort fine pubescence, and subereot hEuia more abundant than 
B bead or thorax. Lege long, robust, furnished with only deoumbant 
pubescence, exoept the uauol bristles. LoTtg. 4-9'5 nun. 

9 Red, vertex of head, clypeua, thorax abooe, except anterior portion of 
pronotu/m, iiomt apotg at the insertion of the uiinga, and epinoium ; gaaler except 
base, antennae, and legs except baie of femora, black or blackish brown. 

Head as in §■ Thorra! robust, high. Scale without hairs ; gaater shining, 
more or less emooth, without auberact hairs, and with pubescence wanting, 
or very scanty. Legs with only the usual bristles, and with very short and 
sparse decumbent pubescence. Wings somewhat infuaoate, with brownish 
yellow pteroatigma and veins. Long. 9'5-I2 mm. 

^ Black ; genitalia reddish yeUov/ ; legs reddish, or dark brovm vtUh kneea 
tighter. 

Head rather small, triangular, not excised posteriorly j clypeua connate, 
convex, not emargioate anteriorly ; mandibles only toolJled at apex ; frontal 
area dull, slightly punctured, or simply alutaoeous ; eyes with sparse hairs. 

Thorax with rather abundant erect black itairs ; ntesonolum rugoae and 
dull, with large, scattctred, pit-like punctures ; acutellum more shining. Saale 
thick, emarginate at apex, furnished with some scattered long haira ; gaater 
shining above, with ereot haira scarce, or wanting, and soanty, not close, 
pubescence. Winga as in $. Legs without auberect bails, except the usual 
bristles. Long. 10-11 mm. 

(h^inal description of Formica rufa Linnaeus [Syst. Nat. Ed. 10 
1 580 (1758)] ;— 
" F. thorace compresso toto ferrugineo, capite abdomineque nigria. 

Fti. suec. 1020 Formica ruta. 

Baj. ins. Q9. Formioa media rubra. 

HtAitaS in Eiu'opae aocrvia acerosia aylvalicis; in America aeplenirionali. 

Haliitat. 
Formica rufa ranges over North and Central Europe as far south 
ae the Pyrenees and the southern slopes of the Alps, oocurring 
in the Caucasus and Siberia, and in the mountains only in 
South Europe*^. In Britain it is widely distributed in England, 
but in Scotland its range is pecuhar, and in Ireland it is scarce. 
Buchanan -White writes in 1872 r — " It does not appear to occur in 
Scotland south of a line beginning at Arran in the South- West, and 
then passing in a North -Easterly lUreotion along the line of the 
Grampians, through Ben Lomond, Dunkeld, and Dee-Side, and 
reaciiing the East coast probably somewhere in Aberdeenshire."** 
It is certainly very remarkable that it does not appear to occur 
between Dumbarton and Stirling, and the English border. It has 
been found in Ireland in Armagh, Wicklow, Wexford, East Galway, 
Waterford, and Kerry, and in Wales in Glamorgan, Merioneth, 
Carnarvon, Denbigh, and Anglesey. I have no records in England 
for East Cornwall, North Somerset, South Wilts, Herts, West 
Suffolk, West Norfolk, Bedford, Hunts, Northampton, East 
Gloucester, North Lincoln, South Lancashire, South, Eaet, and 
Nort.h-West Yorks, Westmoreland, and in Scotland, north of the 
Forth, for Fife and Kinross, North Perth, Kincardine, North 
Jjerdeen, Banff, West Robb, West Sutherland, and' Caithness. 
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Formica rnfa is perhapH the most generally known ant in Britm^ 
and has been called the " Wood Ant," " Hill Ant," " Fallow Ant," 
"Horse Ant," and in GJeimany, " Waldameise." D. Sharp refers 
to it as the " Red-anl ,"*' but this is the name used for Myrmiai 
rubra. 

It is a hardy, fierce, and courageous species, being very strong, 
and able to lift very heavy weights in proportion to its size, and 
liviug chiefly an open-air life. 

Its movements are abrupt, and it shows a want of individual 
initiative, single ants appearing to be rather stupid, as they will 
pass close by an object of which they are in search over a dozen 
times. 

In warfare they attack in serried masses, not exhibiting the 
strategy of F. sanguinea, nor sending out small troops to execute 
flank movements. They do not persistently pursue a flying foe, 
but endeavour to kill as many enemies as possible at once, and do 
not hesitate to sacrifice themselves for the common good in defence 
of their nests. 

Warner states that in descending from a tree these ants drop 
from leaf to leaf to save themselves trouble in reaching the ground''. 
but this is by no means alwaj^ the case. 

They are indefatigable in working ; Plant says they continue 
from sunrise till an hour after sunset^', but Kirby pointed out that 
they are at work at midnight*, and this I have often noticed in 
the observation nests I have kept of thi.'i species. 

Sometimes they dehght to bask in the sun, resting on a leaf, or 
on the top of the nest, and occasionally individuals will play to- 
gether, chasing each other, rolling over, and pretending to fight. 

These ants very frequently carry their fellows, and this act wm 
mistaken by Hill', and other early writers, and even by BigneIl*S 
as an instance of making war, the carriers being supposed to h»T8 
taken the carried prisoners. 

Matthews describes a combat between two rufa colonies, which 
were situated on opposite sides of a ditch at Skellingthorpe, Linos, 
on June 25th, 1850, when large numbers of both were said to have 
been destroyed, the whole of the space in the ditch being lit«raJly 
covered with the dead bodies of the combatants, which in some 
places lay more than an inch deep*'. 

This however is very unusual, for, as will be seen later, the nests in 
one area belong to the same large community. I have seen 
large numbers of dead ants in a cart-track near a large nest of 
F. rufa in Haye Woods near Knowie, which had been killed by a 
beetle, Myrmidonia humeralis. This beetle occurred in every 
crack and tmder every dead leaf in the cart-track, and every hew 
and there little heaps of dead ants were to be seen, and these kept 
being added to by the Myrmedonias with specimens they had 
slain, thousands of the ants being killed**. 
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Bowman aays that the aense of hearing in this species is very 
acute; he instances the "clapping of hands"" and the "buzzing 
of a fly "^" being noticed at once, and he gives some not vejy con- 
vincing experiments to prove his point. Clarke also mentions that 
when he kicked a fir tree on which were a number of rufa workers, 
instantly every vagrant ant suspended its operations and leant for- 
ward with the antennae porrect as though they were listening to 
discover the cause of the annoyance". These cases do not illus- 
trat« hearing in our sense of the word, but rather reaction to 
material vibrations. I have tested F. rufa (and other ants) in 
captivity with the Galton-Edelmann whistle, up to its highest 
range, but the anta never appeared to notice anything. 

F. rufa recognizes its fellows both from the same nest, and 
from the same community, after having been separated for long 
periods. 

On April 2nd, 1901 {not " 1907 "''*), 1 e.stablished a neat of 
Formica rufa, from Oxshott, in my study, containing twelve 
females and many workers, etc., and on April 12th I brought home 
from the same nest at Oxshott some more females and workers and 
introduced them into my observation nest, when they were at once 
recognized and received with pleasure, the females being cleaned 
and led into the nest. On April 26th I brought home a female and 
some workers from another neat at Osshott, far removed from the 
first nest, and these also were well received by the antw in the 
observation nest. I have also been in the habit of obtaining ants 
in the spring from the same rufa nests from which I had previously 
taken specimens to form observation nests at home, and intro- 
ducing them into the latter. I extract the following from one of 
my not«-book8 — " May 19th, 1907. Took part of a nest of F. rufa 
at Weybridge " ; then later on, "April 7th, 1908. Got some 
more debris from the same nest at Weybridge, 4 9$, g i^, etc, ; 
anta all well received."'* 

As an instance of tenacity of life, an experiment made by Janet 
may be mentioned in which a rufa worker lived without a head for 
twenty-nine days'". 

This species nests in woods in shady places, in clearings, and on 
the borders of woods and forests — but also in the interior — on 
heaths and commons, but never far from trees, being more generally 
associated with fir trees, though it also occurs in oak, birch, and 
other woods. Forel states that in the Alps it is intimately connected 
with the fir trees, occurring as high as the last of these, but never 
higher". 

F. rufa usually avoids the neighbourhood of human habitations, 
but will enter gardens in search of its prey and other food. 

Its nests principally consist of the well-known mounds or hillocks 
forming a conical structure on the ground, covering an earth mound 
crater at the base, these structures being built up of pine needles. 
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bits of stick, leaves, dried grass, or any other vegetable refuse, 
small shells, pebbles, etc. 

In oak-woods they arc chiefly composed of oak-twige ; at Nethy 
Bridge I have seen a nest formed entirely of Juniper leaves aiid 
twigB, at Weybridge of bracken, grass, and birch, and in Parkhnritl. 
Forest I found a small nest chiefly composed of small pebbles, which 
gave it a rather strange appearance— the ants must bave «t 
perienced considerable difBculty in carrying some of the ta 
stones, and placing them in position on the top of the hillettH 

In Northumberland and Scotland these ants coUect large qd 

ties of yellow resin — '' ant-amber " — from the fir trees ; I | 

seen nests full of it, aud Latreille states that in Sweden the inhabi- 
tants gather the resin of Juniper trees accumulated by F. rufa \a 
its nests and bum it to purify the air*. 

Under the hillock is a large centra! chamber, which is connected 
by galleries with other underground chambers and other parts of the 
nest. Numerous openings all over the structure form entrances to 
the nest ; these are closed by the ants at night with twigs, etc., laid 
across ea«h other, and sentinels are always stationed at these 
entrances. The habit pecuHar to this ant and its allies of building 
hillocks shows their descent from a more ancient arctic life, as the 
heaping up of these mounds better attracts the rays of the sun 
and also concentrates the warmth in the nest. 

Bignell in describing a large nest near Plymouth which he had 
known for ten years, and which he stated would measure forty feet 
in circumference at its base, writes : — " The extreme west side of 
it has been given up in consequence of receiving the beat of the 
weather "^* — ^but the real reason for this was that, as we have 
before shown, ants prefer to face the east, and they would continue 
to build towards the east to obtain the most benefit from the siiu. 

The height and size of these hillocks varies according to the age 
of the nest, their situation and whether they have been disturbed 
or not. Latreille*, Daniell'^, and Bignell*^ record nesta three feet 
high, Farren- White says he has found them full forty feet in circum- 
ference'*, Forel gives one metre high and two metres in diameter, 
and Buchanan -White mentions nests four feet in height and twenty- 
five feet in circumference in Scotland**, but I have seen some 
narrow cone-shaped nesta quite five feet high at Aviemore. 

Joy records rufa nests situated in very thick imdergrowth near 
Bradfield. He writes :— "The wood had been cleared two years 
before and small fir trees had been planted. It had not however 
been ' grubbed ' and the stumps of the trees and briars were growing 
freely. It seemed rather a hopeless place to look for nests, but 
the keeper pointed out to me that when a nest was placed in thick 
undergrowth, the latter was evidently well nourished, as it was 
taller than the surrounding herbage and of a darker green. After 
this I had no difficulty in locating nests from some yaids' disttun^ 
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although ^ey wera always quite hidden from view ; but sometimes 

they proved to be uninhabited."'* 

The reason why the undergrowth waa better nourished in the 
neighbourhood of the nests is probably that the soil was loosened 
by the underground tunnels of the ants, which would have some- 
what the effect of deep ploughing, and also because the vegetation 
would be freed from any caterpillars, etc. 

When a rufa hillock has been overthrown, or disturbed, the 
workers soon build it up again, but if it is continually interfered 
with, the ants will move to another situation near by. 

Morley asks : — " Why this species periodically deserts its nests 
in the late autunm and is found to possess a brand new one, with 
all parts complete, some twenty yards or so distant the next 
spring ■; "^' — but this is certainly not the usual habit of these ants. 
n they find for some reason that the situation they occupy is un- 
suitable, they will move, perhaps several times, and then they 
often take part of the nest itself with them. I have seen the ants 
of this species at Buddon Wood moving the whole nest to a spot 
near by, the pupae and entire contents of the nest, and most of the 
nest materials being carried bodily away, and many of the workers 
were carrying their fellows. 

On the other hand, a nest in a suitable situation will, if undis- 
turbed, remain on the same spot for a great many years — Conway 
pointed out in 1834 that the old habitations still remain in the same 
place from year to year*, Forel has known a nest (of F. praiensis) 
at Vaux for over forty years, Charles Darwin in a letter to Forel 
mentions that an old man of eighty noticed one very large rufa 
nest in the same place ever since he was a boy**, and I have known 
another at Wey bridge for over twenty years. 

F. rufa occasionally makes its nests in stumps and posts, carving 
out chambers in the wood, these stumps being often wholly or 
partly covered with vegetable refuse. 

Forel mentions a curious nest he found near Munich, which was 
situated at the foot of two posts two metres eight centimetres high, 
belonging to a balustrade bordering a thick forest. The ants had 
heaped up materials to the top of one of these, and the interior of 
the post was entirely sculptured out*'. 

I have seen rufa colonies at Bagshot situated in tree stumps on 
a high bank ; no materials were present over the stumps except a 
quantity of sawdust which the ante had accumulated in boring 
out their galleries in the stumps. A single colony may have a 
number of nests connected with one another by runs, paths, and 
tracks, thus forming a vast community, or ant-town, over a large 
area. 

A certain proportion of a colony will emigrate and form a new 

nest with one or more queens, and a colony thus spht is enabled to 

I spread in the immediate vicinity where the conditions are favour- 
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able and the same, rather than to send ofT swarma to less faTOUi- 

able localities. 

A number of tracks, or open streets, extend to some distance 
from a nest — Forel gives eighty to one hundred metres** ; these 
tracks often lead to trees infested by Aphides, or some other hunt- 
ing ground, and the ants sometimes cut down the vegetation to 
clear a path, 

Bigneil says " that a new colony within a hundred yards, 
would, I fee! certain, not be permitted by the old one "**, but 
now that we know how rufa founds a new colony, as will be shown 
later, it is clear that such a contingency would not arise. 

In 1880 he records what he took to be a raid by a large colony on 
a smaller one two hundred feet away, the ants of the former carrying 
those of the latter by the mandibles*^, but this was certainly a case 
of a branch neat, and no ant would allow a stranger to carry it 
quietly away from its neat in the maiuier he describes I 

On June 12th, 1911, I observed a branch neat of rufa in the 
Black Wood at Rannoch. Two nests were found to be in connec- 
tion one hundred and twenty-eight yards apart, one a large mound, 
about seventy-two inches in diameter and fifty-four inches in 
height, a few yards below the path, and the other a small hillock 
about the same distance from the path on the other side of it. The 
ants were going backwards and forwards along the path to the 
two nests, food being carried to the large nest, but the ants were 
carrying their larvae from the large nest to the amaller one. A 
dealated female was trying to get to the smaller nest ; though often 
stopped by the workers, she persisted and gradually won her way 
to it. Some winged females were up on the top of the large mound**. 

Colonies of these ants comprise a very large number of individuals 
— for a single nest Farren- White suggests ten thousand^*, and Forel 
estimated (for a pralenais nest) ninety thousand to one hundred and 
fifty thousand. Yung, who actually coimted the inhabitants of five 
rufa neata, gives for the one with the fewest ants— -a nest Om 45 high 
and Om 95 in diameter, 47828, and for the one with the largest 
number — a nest Om 65 high and Im 40 in diameter, 93694, and he 
thinks, making all due allowances for possible errors, that a single 
nest would not contain much over one hundred thousand ants**. 

Formica rufa secretes a large amount of Formic acid (HCOOH), 
the Spiritws formicarum, and is the most capable of ejecting it 
into the air in defence of the nest, etc. ; these ants partly paralyse 
their prey with acid discharges, and apray the liquid into a wound 
caused by their mandibles. When alarmed, or enraged, the workers 
stand up on the tips of their feet, with the gaster bent between their 
legs, and the acid is ejected to a considerable distance from the 
anal aperture. Forel says it is shot into the air to a height of five 
to six deciraetres^^, Daniell'* and Conway* give six and three 
inches respectively, but they both inaccurately state it is ejecbe ' 
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^m^^Ee mouth, Andre sixty centimetres**, Escherich IJ-l^m., 
and Lubbock saya a hand held aa high as eighteen inches above the 
nest will be covered with acid**. I have noticed it shot by these 
ants to a distance of from six to twelve inches. 

Latreille mentions that the people in Sweden employed this 
acid to give a taste of lemon to cream*, and Scheuck says it was 
used in Germany in baths as a cure for gout and rheumatism**. 

The fumes of this acid are so pungent as to induce coughing and 
take one's breath away if the head be held over a disturbed nest 
of this species. 

It is also very corrosive, and Latreille pointed out that it produces 
pustules ou the skin such aa are produced by stinging nettles*. 
When working at nests of these ants for several days the skin has 
peeled off my hands, and when I have worn gloves as a protection 
they have been burnt by the discharges of formic acid**. 

To determine the quantity of anhydrous acid contained in the 
liquid ejected by F. rufa, Poulton'* invented an apparatus, which 
consisted of a gltBs tube containing filter-paper fastened to a glass 
rod fixed in the tightly-fitting india-rubber cork. I obtained a 
number of these tubes and collected discharges from the ants ; the 
percentage of anhydrous acid was found to fluctuate greatly in the 
various samples, strong samples containing from 60 to 70 per cent, 

Mr. A. Vincent Briscoe of the Imperial College of Science, London, 
has kindly worked out for me the weight in grams of Formic Acid 
present per ant in a number of workers of Formica rufa which I 
r obtained from Camberley ; he obtained the following results : — 

1. Ten ants were shaken in a stoppered bottle, which was 
rinsed out with water after the ants had been removed. The 
amount of acid found in the bottle was less than -002 gm. 

2. Ten ants were dropped into boiling water to extract the 
acid from them — these 10 anta gave ■021 gm. {=0021 gm. per 
ant). 

3. Fifteen ants (six dead and nine alive) were treated with 
boiling water — these 15 ants gave '027 gra. ( = '0018gm. per ant), 
He therefore concludes that each ant, on an average, contains 

ifltbout '002 gm. (2 milligrams) of formic acid. 

". ruja is an omnivorous feeder, devouring insects, carrion, 
fconey of flowers, honey-dew, the excreta of A-phidae, caterpillars, 
l..«tc. etc. 

The workers drag home to their nests both living and dead inaecta, 
exploring every tree and bush in the neighbourhood, and are thus 
of great value in clearing woods and forests of insect pests. It is 
probable, considering how many insects, etc., the ants of a large 
colony may be seen to bring home per minute on favourable days, 
that they would bring in nearly one hundred thousand daily. 
Ffirster in 1850 states that the rufa nests near Aachen were nearly 
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destroyed by the numbers of pupae taken from thsnT 
singing -birds*^ but aocordiiig to Wbeeler, "a German law passed 
in 188U, punishes with a fine of a hundred marks, or a month's 
imprisonment, any jieruon who oolleotB the eocooua of the fallow 
ant, Formica rufa, or wantonly distm'bs its neste in the forest 
preserves. ""' 

They also bring home seeds ; Weiss has shown that the large 
Wood Ant collects and helps to disperse the seeds of gorae and 
broom", and these seeds are provided with caruncles containing 
a large amount of oil, and resembling therefore the elaiosomes of 
Other myrmeoochorous plants. 

On July 2l8t, 1908, I made a small collection of seeds from a 
nest of F. rufa at Chattenden, the seeds being obtained by taking 
them from the ants as they arrived at their neat. These seeds 
proved to belong to Viola sp ?, Cardwus sp ?, Arrhevatherum 
avenaceum, false oat-grass, Holcua lanaius., soft-grass, and with them 
was a flower of the soarlet pimpernel*'. The two first of these, the 
violet and thistle, are true myrmecochorous seeds, possessing food 
bodies, and were no doubt brought home for food, but the others 
are not, and were probably only picked up to add to the vegetable 
refuse on the nest. 

Saunders records honey-bees being destroyed by Formica rufa ; 
in 1896, he writes- — " A friend of mine living at Long Cross, near 
Chertsey, has had two hives of bees entirely destroyed by these 
little creatures, and a third was only saved by the gardener opening 
the hive and taking the ants out with his bands. "^* The ants 
no doubt raided the hives for the honey, and bee larvae, and would 
also carry off the bees themselves as prey, 

F. rufa may frequently be seen milking Aphides on trees and 
shrubs, etc, ; Lees in 1837 recorded seeing them attending plant-lice 
on thistle and brambles^", and Warner in 1871 on oak-twige^^, but 
they are not supposed to harbour these insect* in their nests. 
F. Smith wrote : — " I have not detected Aphides in the nests of this 
species, "^^ and Wasmann states that F. rufa does not keep any 
Aphidae or Coccidae in its nests*^. I have, however, several times 
found species of both Aphidae and Goccidat in rufa nests. 

Paeudogynes are sometimes abundant in colonies of this species ; 
in September, 1908, I first found these curious forms in a neat of 
F. rufa at Nethy Bridge, a large proportion of the inhabitants of 
the nest consisting of them*', and subsequently other colonies in the 
same district were found to possess them, and in both 1911 and 1912 
nearly all the rufa neata examined at Nethy Bridge contained paeu- 
dogynes. On May 18th, 1912, one large nest, in the shape of a 
perfect cone thirty-seven inches high and sixty-four inches in 
diameter, was found to contain, besides vast quantities of ordinary 
workers, many packets of eggs, larvae of all sizes in abundance, 
large numbers of worker and large cocoons, very many wing^ 
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fematee, » very large number of deatated females, a few males, and 
pseudogyiies in very considerable numbers. 

Such a populous colony, apparently in a moat prosperons con- 
—dition, with plenty of both dealated females and ordinary workers, 
i to entirely controvert the theory that pseudogyues have 
jon brought about by the workers endeavouring to change female 
rvae into workers- — or vice versa — to replace the scarcity of the 
latt«r caused by the presence of a beetle of the genus Atemdes. 
It may be added that pseudogynea occur in nearly every nest over 
the whole large area inhabited by F. rufa at Nethy Bridge, and that 
the most diligent search has never been rewarded by the discovery 
' f an Atemeles, or its larva, there. 

Of all the indigenous ants, as pointed out by Latreille in 1802, the 
htged forms of this species appear first ; he says the winged females 
i to be found towards the middle of spring, either on the nest* 
r at some distance from them, or even in the interior of towns, 
mning on the walls and often without wings*. 
The winged sexes occur from April to August. Sohenck records 
a winged female two hundred paces from a nest at Wiesbaden on 
April Seth"*; the earliest dat« given by Forel for isolated winged 
females in Switzerland is May 10th'* ; Collett recorded that in 
3 the males began to appear at Guestling on May 2l8t and the 
iek later*' ; and Bignell found winged females on a 
BBt at Shaughbridge on April 22nd, 1897*'. 

^'Gn April 17th, 1912, I found rufa males out on fir posts, some 
distance from any nest, at Wellington College**, which is the earliest 
date of which I am aware for either of the winged sexes of this 
species. Plant states that swarming takes place from the end of 
^^Fuly to the beginning of September^', but he does not say that he 
^BwB actually seen a marriage flight, nor am I aware of any record 
^^H the actual mating of the sexes, other than the one to be men- 
^^Boned shortly. Forel says he has seen the males and winged 
^^males of rufa ready to fly in the Engadine on July 10th. 1871'^, 
but he writes of the genus Formica — " One never sees the swarms 
formed by the 5 and the (J of this genus ; at least I do not know 
of any description, and I have never seen it. The coupUng cer- 
tainly does not take place in the air, but may probably be on the 
tops of trees or hills," Standen records seeing a number of speci- 
mens oi F. rufa flying at Grange on August 16th, 1909, at four 
o'clock in. the afternoon, the day being dead calm and very hot ; 
a great many gulls were seen to be catchmg the ants in the air'*. 
On Jmie 15th, 1911, I actually witnessed the coupUng of the 
sexes at Aviemore in the middle of the afternoon. A number of 
Tufa males and females were seen flying about in a timber yard, 
running about on a large mound of sawdust in the hot sunshine, 
flying off and settUng on it, the males appearing to rise more 
isily than the females. Copulation took place on the mound ; 
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I never saw a single pair together in the air. Sometimes a femajfi^ 
would rise and fly straight up into the air, whilst others ran about 
on the mound, and occaaionally when a male had found a female, the 
latter would refuse to have anything to do with him. I picked up 
one pair in copulation, when the female turned round and bit the 
male, and they separated. I found this female afterwards refused 
any other male that approached her*'. 

These anta commence to stir about February, according to the 
weather, when on fine days the workers have a habit of massing 
in the stui on the top of the nest, large numbers all resting in a heap 
upon each other, and the queens start to lay about this time — in 
my observation ncata they have begun to lay in December — and 
in nature these first eggs produce males and females, at least in 
large, or older, nests. On March 29th, 1912, Crawley and I found a 
verylargeru/anest at St. George's Hill, Weybridge, which measured 
six feet in diameter, and it contained vast quantities of large (male 
and female) larvae and cocoons**, but in 1913 all rufa nesta examined 
by me were very backward, only eggs and very small larvae oc- 
curring as late as May 4th**. 

The worker larvae are reared next, and worker cocoons will be 
found in the jieata up to October. I have found eggs in nests as 
late as August, and worker cocoons present in a nest at Wellington 
College on September 28th, 1912, but no eggs, larvae, nor pupae 
occur in the winter. 

The pupae are generally enclosed in cocoonB— the so-called 
" ants' eggs " which are used as food for singing birds, pheasants, 
etc., and robins are very fond of them, as, when a nest is disturbed, 
one of these birds will often sit near by, and flying down on to the 
nest, pick up a cocoon and fly off again. 

The callows are helped by the workers to emerge from the 
cocoons, but they are also capable of liberating themselves. 

Naked pupae also occur ; many such pupae, which were evidently 
pseudogynes, were present in a nest at Nethy Bridge in June, 
1911**, and on September 6th, 1913, 1 obtained a number of naked 
worker pupae in a rufa neat at Weybridge. 

The Green Woodpecker is an enemy to F. rufa, as it devours 
these anta in the winter, making a long funnel-shaped hole in the 
hillock and extracting a number of individuals. I have seen these 
holes in a large neat at Pyrford, and the late Sir Charles Dilke, on 
whose property this colony occurred, told me that he had often 
seen the woodpecker at work on this hillock. 

Bignell stated that a woodpecker will consume a small colony of 
rufa in the winter'*, and Wasmann records the ravages caused by 
this bird in rufa and praleneis nesta at Exaeten in Holland in Decem- 
ber, 1894, and in 1898. On February 28th, 1899, he found near 
rufa nests fifty droppinga of the Green Woodpecker, containing no 
less than ten thousand rufa workers". ^^ 
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The females of this apeciea have lost the power of founding their 
ooloDiee unaided; as we have seen their communities epread over 
a large area, and the success of the species is greatly helped by the 
habit of colony splitting and forming branch nests. 

After the marriage flight large numbers of females are received 
back into the pai'ent or other nests in the vicinity; some find 
nests of another race, or of their own species elsewhere, whilst a 
considerably smaller number, having flown to ru/o-free ground, 
endeavour to enter a nest of Formica Jusca. 

Probably the faet that ruja queens are received back into nests 
of their own species over a large area, has caused them to lose the 
instinct of colony-foundhig alone. 

The large size of rufa females in proportion to their workers 
may also be due to the same reason, and the occasions on which 
they actually need to found colonies with the aid of fuaca are not 
sufficiently frequent to have caused them to become dwarfed in 
size, or to develop mimetic or myrmecophilous characters, as is the 
case with some of the American forma. Large numbers of queens 
often occur in rit/a nests, and though an occasional neat may be 
found in which it is difRcuIt to detect a queen, the general rule is 
for colonies of this species to possess a good many. Wasmann 
records that in March, 1884, he found sixty old queens in a rufo- 
'/fraien^s nest at Exaeten*^, and he subsequently mentions that he 
has several times found more than sixty queens in rufa nests in 
Dutch Limburg'2. In April, 1911, Crawley and I dug up a rufa 
nest at Porlock in which were considerably over one hundred 
queens, and as we only investigated part of the nest the number 
must have been much greater'". At Weybridge also, and elsewhere, 
r have frequently observed a very large number of queens in a 
single rufa nest, and this condition is evidently brought about by 
the acceptance, and readmission, of females after the marriage 
flight. 

It is also certain that females of the allied races will be accepted 
into each other's nests in the same way ; Wasmann often found in 
rufa or pratengia nests, and especially in that of the mixed form 
rufo-pratensis, both rufa and frattnaia queens side by side. In 
Aprit 1904, at Luxemburg he observed seven queens in a pratensis 
nest, of which five were true pratensis, one a rufa, and one a trun- 
cicolo-praiensis''^, and Kin g has sent me to name from Nethy 
Bridge females of pratensis and rufo-pratensis from the same nest, 
the workers of this colony being rufo-pratensis, but much nearer to 
pratensis than rufa. 

We now come to the founding of colonies by rufa queens in fusca 
nests. In 1904 Wheeler suggested that when more attention had 
been devot«d to the incipient colonies of the Europeaji F. rufa (and 
F. exsecta), these ants would be found to be temporary social 
parasites in the colonies of F. fusca*^. This he was led to predict, 
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first, because he had found some of the North American ajties oi | 
F. rufa (F. consodans, microgyna, iiakolensis, exsecloides, etc.) to be 
temporary parasites on F. incerta and avbaericea : secondly, 
because Forel and Wasmann had recorded the occurrence of & 
lew small, mixed colonies of fu8ca with allies of rufa (F. pratetuu, 
truncicola, exaecta, and ■preaaiUihTia) ; and thirdly, because, notwith- 
standing the abundance of F. rufa in many parts of Europe, no 
one had ever seen one of its females in the act of establishing a 
colony independently. 

His prophecy has since been fully justified, both by discoveriea 
in the field and also by numerous experiments with observation 
nests in the laboratory. 

In 1908 Wasmann records that in May, 1902, he diecovered at 
ShStter-Marial an isolated rufa female under a stone over ft 
fusca nest, but separated from it by a partition of earth'^. IIbs 
female was evidently awaiting her opportunity to enter the fuxa 
nest. 

On April 14th, 1906, Schmitz and Wasmann found at Luxemborg 
a small mised colony of rufa and fusca, containing a rufa queen 
only ; and in May of the same year they found another in a less 
advanced stage, containing a rufa female with eggs and about one 
hundred fairly large fuaca workers'^. 

On July 20th, 1909, Wheeler found below the Turtmann Glacier 
a large nest of F. fusca under a pile of flat stones, which contained 
several hundred fusca workers, pupae and larvae, and in tlie 
midst was a rufa queen ; and later on the same day, further down 
the Turtmann Valley, he found a second much smaller colony, 
comprising only fifty to eighty fusca workers, larvae, and a rufa 
queen, and lying close together in the centre of the nest were four 
dead but perfectly fresh rufa queens, ea«h with her body cut in 
two. Evidently five rufa females had entered the nest, but onlj 
one had been successful in being adopted as the queen'*. 

On August 11th, 1909, Wheeler discovered near Zermatt under 
a small flat atone a little colony comprising about a dozen fvsca 
workers, two dozen very small rufa workers, a rufa queen, and 
about flfty larvae and pupae of the latter species'*. 

On May 15th, 1910, when in Parkhurst Forest, Isle of Wight, in 
company with J. Taylor, I observed a rufa female actually making 
her way into a fusca nest. A marriage flight had evidently recently 
taken place, as many rufa females were noticed at large, some being 
winged and others dealated, and one of the latter was oba^ved 
near an entrance to a, fusca nest. There were several entrances into 
the ground in a sandy comer, whence fusca workers kept coming 
in and going out, and the rufa female made overtures to these 
workers and endeavoured to enter their nest. She had sevcffsl 
fights with some of them, rolling over and over together on tiw 
ground, but eventually beat them off, and driving the more per- 
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swteat onea away, she finally entered one of the doors of the nest 
and was loat to view*^. 

On August 2lBt, 1910, Taylor and I again visited Parkhurst 
Forest, and during the day we found in an enclosure of youug fir 
trees a very smaU rw/a nest, which consisted of a small mound only 
eight or nine inches in diameter and about three inches high, but 
built of Tufa materials in the usual way. The nest, which was most 
carefully dug up, only reached a depth of about six inches into the 
earth, and contained about one hundred and fifty, mostly very 
small rufa workers, a ruja queen, some Mty fusca workers, and a 
number of cocoons, which hatched later and proved to be rufa 
workers, but no fusca female was present**. 

On June 10th, 1911, in the Black Wood at Rannoch, I found 
a dead dealated rufa female in a fusca nest under a stone, which had 
evidently entered the/wsco nest and bad been killed by the workers, 
and on June 14th in the same locahty, high up on a mountain 
where no rufa nests occur, I observed a dealated rufa female 
walking round a stone over a fusca nest. She eventually got under 
the atone and entered the neat, which contained a small fusca 
colony, but owing to lack of time I was unable to investigate 
further**. 

In June, 1911, Riischkamp found in a weak colony of F. fusca at 
Alt-Valkenburg, a dealated rufa queen ; some fusca larvae and 
pupae were present, but no fusca queen occurred^'. 

On June 5th, 1912, R. Brun, having discovered a fairly strong 
colony of F. fusca under a stone near Glarus, proceeded to dig it 
up, but having unfortunately crushed the one fusca queen present, 
he replaeed the workers and went away. Eight days later he 
revisited the spot, and found that the fusca workers had accepted 
a rafa female in place of their own dead queen^^. 

This list of natural mixed colonies and observations in nature 
leaves no doubt that Formica rufa is a temporary social parasite 
in F. fusca colonies, but numerous experiments have been carried 
out by Brun, Crawley, Doniathorpe, Kutter, Riischkamp, Wasmann, 
Wheeler, and Viehmeyer, etc., with generally successful results. The 
females usually employ conciliatory methods to secure adoption, 
but where they meet with stubborn resistance they resort to force 
to secure their ends. 

It is a remarkable fact that in no single instance, when a mixed 
rufa-fusca colony haa been found in nature, has a fusca queen been 
present. It is evident that a rufa female either selects a queenless 
fusca nest, or, if a fusca queon ia present, the latter is probably 
killed by the rufa queen. 

F. rufa and pratensis females, if kept alone, either die without 
laying eggs, or pay no attention to them if laid, but leave them 
scattered about where they have fallen. I have made a number 
1^ experiments to teat if it was possible for a rufa and fusca queen to 
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joiu together to found a colony, but without Buooeea, a& the mfd 

female haa always died, after a. longer or shorter period, without 
laying eggs, even in those cases where she ha« become quite 
friendly with the fusca female. The foUowiDg expOTiments wiU 
serve to illustrate how a rufa female is accepted into a fuaca 
colony. 

On January 2Sth, 1910, I confined some forty workers of F. 
fasea v. gtdMria, obtained at Whitsand Bay in July, 1909. in one 
chamber of a two -chambered Fields -Janet nest, blocking the 
passage between the two chambers with cotton-wool, and in the 
empty chamber I placed a deiilat«d F. rufa female from Nethy 
Bridge. After a few days to allow the female to get rid of her 
" nest aura," as would be the caae in nature, the barrier was re- 
moved, when several workers entered her compartment, and she 
repeatedly entered their compartment, and returned, at first 
avoiding the workers. On February 2nd she was attacked, but 
regained her own compartment which now contained five workers, 
and the barrier was replaced, shutting her in with these five workers 
for the night. February 3rd she was again attacked, and she 
killed one persistent worker after first attempting to conciliate it 
by tapping and stroking it with her antennae ; the remaining 
workers appeared more friendly and one fed the female. Other 
workers were now allowed to enter, which the female stroked with 
her antennae, but on February 6th she was again attacked by one, 
which she killed . The other workers wore then introduced gradually, 
only one attacking her and being killed, and by February 9th all 
the workers wei* quite friendly ; later she was again fed by a workra 
and was clearly adopted". On March 1st she laid eggs, which 
came to maturity on June 20th ; the eggs and larvae had been 
attended to by the glebaria workers ; the callow rufa workers, 
however, were cripples. She lairl again on November 20th, 1910*', 
and again on July 27th, 1911, and by August 16th, 1911, over 
twenty pupae wore present, five of which hatched on September 
25th, when there were over thirty pupae, all of which hatched by 
November Ist, being perfect, though small, rufa workers. The 
rufa queen, having lived in the nest for nearly two years, died on 
October 5th, 191 1, from what cause is unknown, but it was certainly 
not through attacks by the glebaria workers^*. 

In an experiment made by Wasroann, in May, 1909, a rufa 
female, which had been accepted by a fuaca colony which pos- 
sessed a fugca queen, after a few days bit off the head of the latter", 
and the following experiment also shows how when there is a fueca 
female present she may be got rid of. 

On April 2nd, 1910, 1 brought home from Darenth Wood a num- 
ber of fuaca workers and three queens, which I had dug up out of a 
small sandy bank, and introduced them into a four-chambered 
Janet nest. On April 17th I placed a rufa female, taken a.t Wei" 
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ton OoUflge &ta day before, into the laBt compartment of the nest, 
the fusca ooiony being in the second compartment. The next morn- 
ing, April 18th, the rufa female was in the first compartment with 
three fusca workers ; she was not being attacked and must have 
passed through the compartment containing the fusca during the 
uight. During the day she was attacked by three other workers 
who entered her compartment, but she was not at all aggressive, 
and tried to conciliate them by stroking them with her antennae. 
FinaUy a worker dragged her by the jaws into the second compart- 
ment, where she was accepted by the fusca colony, and always 
remained with them. On June 1st one of the fuaca females was 
found bitten in two, and though thia action was not actually 
witnessed, there is little doubt that it was the work of the rufa 
female, as she often rested with her head over one or the other of 
the three fuaca females. Later there were eggs in the nest, but it 
was impossible to say whether the rufa female had laid any of 
them, and on June 20th she died, but not from violence. Up to 
November 26th the gaster of the dead rufa female was carried 
about by one of the /wsca workers^^. 

Thia experiment also shows that for a time, at any rate, F. rufa 
and F. fusca females may hve amicably together. 

I have also made a number of other experiments in which rufa 
females have been accepted into strange rufa and Tufo-pralensis 
colonies, as well as fueca colonies, but the above will be sufficient to 
show the methods adopted by rufa queens under these circum- 
stances. 

The following myrmecophiies have been found with Formica rufa 
in Britain : — 

Coleoptera : Aleockara ruficornis Gr., Microglossa pvMa Gyll., 
Oxypoda formiceticola Mark., 0. recondita Kr., O. haemorrhoa Sahl., 
Tkiasophila angulata Er., Dinarda mUrkeli Kies., Myrmedonia 
hum&ralis Gr,, Drueilla canaliculuta F., Nototkecta flampes Gr,, JV, 
confuaa Mark., iV. ancepg Er., Bomalota analie Gr., H. paraUela 
Man.. HeUrothops sp ? (niffra Kr ?), Quediua brevie Er., Stapiiylinus 
etercorariua 01., XantkoHnus atratus Gr., Leptacinua formicelorUTrt 
^^^k., Otkius myrmecophiliia Kies., Scydmaenus godarli Latr., 
^^ rieodea venustua Keich., Trichopteryx frumtandoni All., Ptilium 
wcopihilvm. All., Pienidtum myrmecophilum Mots., P. kraatzi 
, CocdneUa distincta Fald., Hetaerivs ferrugineua OK, Den- 

rphilue punctatua Hbst., D. pygmaeua L., Myrmele.s piceua Pk., 
Monotoma conicicoUia Aub., M. formicelorum Th., Cetonia aurala 
L. (larvae and pupae), C fioricola Hbst. (larvae and pupae), and 
Clyihra qitadripunclata L. (larvae and pupae). 

Foimicidae : Formicoxenua nitidvlua Nyl., SUnamma westwoodi 
West., and Leptothorax acervorum F. 

Ichneumonidae : Microcryptus microplerus Gr., and Pezomachua 
ufptnus Gi\ 
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Braconidae : Elastnoaoma berolinense Ruthe, Pachylomma bVA- 
cala Nees.. and Acoeliua viator F6rst. 

Fioctotrupidae : Tropidopria fuliginosa Wasm., Conoetigmus 
mtfTTHecobia K., C. wasntanni K., C. Uslacipes K., C. formicarum K., 
Cera-phron myrmecopkilus K., Lagynodes pallidus Boh., Batus 
aeminutum, Hal., Polyttema albitarse K., Ashmedopria sociata K., 
Aphanogmua formicarius K., and Platygaater sp ? 

Cynipidae : Kleditoma formicaria K., K. myrmecopkila K., and 
A', subinlegra K. 

Lepidoptera ; Myrmecozela ochraceella Tgstr. 

Diptera : Ceratopogon myrmecophilus Egg., Phyllomyxa formicae 
Collin, Pseudacleon {=PhoTa) formicarum Verrall, Apiochaeia 
{=Pltora) puUcaria Fall., Scatopse infumata Hal., iS. Iransversalia 
L., LtTnoaina fungicola Hal., Trineura sp ?, Medeierua truncorum 
Mg., and Sdara sps ? 

Heteioptera : Alydue ccUcaratus L., Myrmecoria gracilis SaM., 
Nabis lativttitria Boh,, Piezoatethva formicetorum Boh., Piloplionts 
cinnamoplerua Kirach., and P. perplixua D. and S. 

Aphidae : Lacknus formicophilus Buckt., Schizoneura corni F., 
and Aphis planlaginis Schr. 

Coccidae : Newsteadiafloccosa West, a-ndOrtkeziacatapkracta Shaw. 

Collembola : Gyphodeirus ( — Btckia) albinos Nio. 

Myriapoda : Polyxenus lagurus L., and Julus pvlckellus Leach. 

Araneina : Thyreosiheniva biovata Catnb., Tetrilua arietinus 
Thor., Cryphoeca re£iaa Camb., Microneta viaria Bl., M. innotabilis 
Camb., and Micariaoma f estiva C. K. 

Fsendoscorpionina : Chemes scorpioide^ Herm. 

Acarina : Trachyuropoda coccinea Mich., Ladaps oophilus Wasm., 
and L. cuneifer Mich, -^_ 

Crustacea : Platyarthrus Jioffmanseggi Brdt. ^^| 

Formica mfa L., yar. mfo-piatensis Forel. ^^ 

Formiai rufa Tufo-pratengia Forel Denkschr. SehweiE. Gea. Naturw. 26 
16-17' 53' 56' (1874). Formica jmUeneit var rufo-pratensii Dalla Torre Cat. 
Hym. 7 205 (18fl3)*. Formica rafa ruja var rafo-pratensia Emery Deutsoh. 
Ent. ZeitBchr. 1909 186'. Formica rufa var rufo-pratenais Waamann Arch. 
Trim. Inat. R. Grand -Ducal Luxemburg 4 13 (1909)'. Formica rufo-praletiMa 
Doniethorpe Ent. Reo. 21 267 (1009)'. Formica rufa var rufa-pralentia 
Donisthorpe Entom. 44 390 (1911)' : Ent. Rec. 25 05 (1913)'. Formica raja 
rufa var ra/o-jrralenaia Wheeler Bull. Mua. Compor. ZoOl. 53 427 (1913)". 
Formica ru/a var rufo-pralenaie Donisthorpe Ent. Rec. 26 40 (1914)", 

Ordinal descriptioii [Forel Denkschr. Schweiz. Ges. Naturw. 26 
t^53$56(1874)]:— 

5 " F. Tujo-pratensia (palyctena FHrat [T] et piniphila Schenk). Cea formes 
ont parfoia un caraot^re un peu particulier, eont plus petitea que lee formes 
typiquea, ont lea couleura moins nettes, etc. Bllea Be trouvent dans lea 
clairifreB, au bord das boia et aurtout dana lea montagnea. EUea tiennent 

■■ ' 'e la f. ru/opour lea poiU et de la F. pratev^if pour la 

t petitea). Mais on en trouvo auaai qui aont pro! 
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pour les polls et ru/a pour la couleur. II y s aussi dee fourmiliftreB int«r- 
mMiaires en tout point. Iiee dlH^renoes dane la longusur Tespeotive dee fooea 
du metanotum {P. polyctena FOrst) n'ont aucune oonatance ; elles varlent 
toonn^ment dans la m&ne fourmiU^re."* 

? " F. rufo-pralenHt. AbdomemiimBtiuluisantpartout.pIutdtluiBant,"* 

Forel's var. rufo-prateneia embraces all the intermediate forms 
between F. rafa L. and F. pratenais Retz. ; it ia probable that the 
polyctena FOrster and the piniphila Schenck, which are usually 
regarded as synonyms of rufa, both represent some one of these 
intermediate forms, but it is quite useless to try and fix a name to 
any particular form. Emery states: — "Old authors have dis- 
tinguished several forms on account of the diSerent condition of 
the erect hairs in the worker : the forms with hardly any bristles on 
the head and thorax embrace the F. rufa Foerst. and polyctena 
Foerat. ; distinctly bristled make F. piniphila Schenck. The latter 
represents the first degree of a variety of intermediat« forms goii^ 
over to F. rufa pratensia which represent var. rufo-pratenaia For. — 
^, $, and 1^ declare themselves in all their characteristic distinctions 
{colour, hairiness, shining of the gaster in the $, etc., which distinc- 
tions appear to combine together in every possible way and stage) 
as bringing together rufa rufa and rufa pratenats."^ 

It is usual with transitional forms that all the individuals in one 
colony belong to the same form, and Forel gives a valuable table to 
illustrate the diflerent zoological and embryological forms that may 
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The top line repreaents &ve different colonies, starting with nt/a 
and gradually passing into 'pralensia, and it is understood that all 
the individuals in each colony belong to the same race, or form of 
variety, whichever it may be. 

The aide line represents the different embryological forms which 
may occur in each colony. Forel's intermediate forms between the 
worker and female are what are now called pseudogynes. 

It is not however always the case with rufo-'pratenaia that only 
one variety is found in the same colony ; Forel himself states that 
onoe or twice he has seen typical individuals and othera distinctly 
passing to a neighbouring form in the same colony. He once sent 
two rufo-pratensis workers, taken in the same colony and naounted 
on the same pin, to an emerited myrmecologist, and the latter 
stood him out that the one was F. rufa and the other F. praienais. 
Forel says : — " I hardly think that 1 have succeeded in convincing 
him of the fact."* 

Wasmann says : — " It remains still to be settled whether the 
intermediates between the two races rest on direct variation, or 
rather on crossing between the pure races of rufa and •pratenait. 
I am rather inclined to the latter opinion."* 

I beUeve that in localities such as the Isle of Wight, where rw/o- 
prateneia is found, but where pratensis does not, and has never been 
known to, occur, the former rests on direct variation from rufa 
proper, and in these cases the variety is found to be much nearer 
to rufa ; whereas in the Highlands, where both rufa and pratenais 
are present, the varieties have chiefly sprung from crossing between 
rufa and pratenaia males and females. We have already seen, under 
rufa, that colonies of rufa, pratensis, and rufo-pralensis will each 
receive the other's queens aftor the marriage flight, and a combina- 
tion of all these facts will alone explain the contonts of some of the 
nests I have seen from Nethy Bridge. 

In 1 909 1 recorded rufo-pralensis from Nethy Bridge, the colouring 
of the ants being darker than that of rufa, but they did not possess 
the hairiness of pratensis, and I mentioned that the nests differed 
somewhat from those of rufa, being more compact, the dome- 
shaped surface smoother and flatter, and the nest material not so 
loose— capable of being moved in layers. A point which struck me 
very much was the way in which many of the nests were being 
extinguished by the undergrowth. Moss starts to grow round the 
base of the nests, then "bilberry" and heather, which creep up- 
wards all round the hillock, gradually driving the anta to the 
summit, and eventually extinguishing the colony. Most of the 
hillocks in the valley covered with dense undergrowth have once 
been ants' nests'. 

On September 8th, 1912, 1 found two nests of this variety at Park- 
burst Forest, Isle of Wight, which were situated on a bank, con- 
structed of finer materials than the rufa nests in the neighbourhood. 
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and in fact looking more like Exsecia nests. The workers were of 

'low-red colour with a neat, well-marked black spot on the 

pronotum, this ia very distinct in some specimens, which also 

' lavo another black spot on the mesonotum". Several nests of rufo- 

le-nsis, superficially like exaecta nests, were again found in 

■khurst Forest on June 29th, 1913, which were situated in 

imps of grass (Aira caeapitosay. A dealated female was taken, 

It only worker cocoons were present, and in August another 

deiilated female, and a male, were found in the same locality. The 

male appears to have the wings a little blacker than in rufa, probably 

only an individual variety, and the females have the gaster duller 

and more punctured than in rufa proper. 

I have seen specimens of rufo-prattnsis taken by Butler at Bexhill, 
by Best Gardner at Briton Ferry in Glamorgan, by W. Gardner at 
Deganwy and Crotnant near Denbeigh, by Rothney at Bourne- 
mouth, by H, Scott at Kingsteignton, South Devon, and Wheeler 
t«lla me he took it at Low Wood, on Lake Windermere, when he 
was in England in 1912. 

The following myrmecophilea have been taken with F. rufa v. 
rufo-pratensis in Britain : — 

Coleopteia : Oxypoda kaemorrhoa Sahl., Thiasophila angulata Er., 
'otolhecta flavipes Gr., N. anceps Er., Hotnalota parallela Man., 
lius brevia Er., Leplacinus formiceiorum Miirk., Df/ndrophilus 
,U8 L., Monotonia conidcolKs Aub., and Ch/thra quadri- 
L. (lame). 

Bracomdae : Pachylomma buccata Kecs (large specimens). 
Dipteia : Phyllomyza formicae Collin. 
Araneina ; Thyreostfteniua biovata Camb. 
Acarina : Laelaps oophilua Wasm. 

Formica rufa L. var. alpina Sants. 

tiz/a var dffiino SnntBchi Bull. Sue. Ent. France 1911 349'; Forel 

r. BuiBseZool. 19*58(1011)=; Donistliorpe Entom. 44 390 (1011)' : Ent. 

». 24 8 (1012)*; Emery Doutschr. Ent. Zeitachr. 1912 <172'. Formica 

t rufa var. eanliKhii Wheeler Bull. Mua. Compar. Zo51, 53 428 (1913)'. 

rafa var alpina Donisthorpe Ent. Rec. 26 40 (1014)'. 




!e and colour mueh as in rufa, but with closer and aliglaly more abundant 
;, and distinrily laore kairy in the Rannack apecittKna. 

, with straight cheeks ; Jnaital area duller and more 
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punctured than in ruja ; eyta with sparse haira ; aeape* of arUennae long and 

?rojeoting further beyond the poflterior comers of the head than in ru/o. 
'horax a little narrower with the pro- and meaonolum mare convex. Sooli 
with golden bristles, more abuadant in the Rannooh speoimena. Legt more 
boiiy than in ru/a, particularly so in the Scotch BpecJmens, Long. B-5-S-5 mm. 
$ iSue and colour mach as in rufa ; but more pubescent and hairy. 
Head long, narrow, with straight oheeks ; frontal area duller and mora 
punctured than tn ru/a ; eyea with Hparae hairs ; scapet of antennae project- 
ing further beyond the posterior comers of the head than in ru/a (this ia 
brought about by the shape of the head, as the scapes, when measured, are 
not longer, and aometimee not so long, bb in rufa). Thorax a. little narmwor, 
with meaonotum more convex anteriorly ; meso- and trKtalhoraeie atemilti 
and epinoium with some long golden hairs. Scale and anterior margin of 
gaater tumiahed with long goldin hairs ; gaster doJler, more closely punctured 
than in rufa, with the red colour on the anterior portion of the finit eognient 
well marked. Lega more hairy than in rufa, Long. 9-5-10-5 mm . 

I have not seen a male, nor a winged female ; the worker is 
described from Continental and numerous Scotch specimens, the 
female from eight dealated apecimens from Bannoch. The Scotch 
Bpecimens only differ from the Continental ones in being more hairy. 

Ordinal description of Formica rufa var. alpina Santechi (Bull. 
Soc. Ent. France 1911 349) :— 

" TsiUe, couleur et pilositd oomme chez le type. La tete est beauooup 
plus ttllong^e et plus otroite en avant (un quart pius longue que large chei 
alpina et k peine un cinqui^me chez le t}q»). Le ecape d^passe davantnge 
le bord occipital, Le thorax est plus ^troit aveo un prom^onotum plim 
convexe. L'abdomen eat l^gSrement plus large. Le reste semblable. 

Montague au Nord de Sondrio (ValteUne). Re^ue de M. le Fr. Galii 
Valerio." 

BantscM aays : — "' To this form ants of other provinces connect 
themaelves by the same character (the elongate head) but of 
variable colours. This is the case with examples frora Munich 
sent to me by Professor Emery, which have the colour and pilosity 
of -F. truncicola. This made me suspicious that this curious morpho- 
logical modification might possibly be due to parasitism. Wheeler, 
Emery, Wasmann, Janet, etc., have already pointed out a 
dimorphism more or less constant with other ants infested either 
with entoparasites such as Mermis and Pelodera, which inhabit the 
abdomen or the pharyngeal glands of the adult, or by ectoparasites 
living as commensals at the expense of the larvae^." 

On June 11th, 1911, I found at Rannoch, on the edge of a moor, 
a small mound made of heather, etc., which was superficially very 
like a nest of F. exsecta, the workers running about on the mound, 
according to the habit of that species, were mostly small in size 
and very red in colour, and might have easily been taken for it, nor 
were there any tracks to and from the nest such aa are found with 
F. rufa. On examining the workers they were at once seen uot to 
belong to exsecta, and the nest being dug up four dealated females 
were found to be present. Having come to the conclusion that it 
was a form new to Britain I sent specimens to Forel and he wrote — 
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" Your ants belong to a group of varieties which I once called 
truTicicolo-pratenais, they are nearly the colour of the var. dusmeti 
Emery from Norway and Spain, and recently Santachi has dis- 
covered and distinguiahed it in our Alps under the name of F. rufa 
var. alpina in litt. I inyaelf have received it from Norway and 
the Black Forest, etc., and have also found it in Switzerland. It is 
distinguished above all by the more narrow head, as Santschi has 
shown. It has some erect hairs on the tibiae (hairs which fail in 
true F. rufa) and some sparse hairs on the eyes."* 

In July, 1913, when again at Bannoch, this time in company 
with Morice, we visited the same spot where I originally discovered 
alpina and some seven colonies were observed ; dealatcd females 
were found, three in one nest, and two in others, and pseudogynes 
were present in one nest, but no winged ants were seen'. The nests 
were all small hillocks, chiefly composed of heather, and were 
distributed over a small area of the moor and its borders. Workers 
and larvae of a form of Myrmica scabrinodis (before mentioned 
under that species) and Leptothorax acervorum, were found in two 
of the nests and the beetle, Nototliecta fUtvipes, also occurred. 

Joy sent me some ants which he took, in July, 1913, at Loch 
Sliin in Sutherland and among them I detected a few workers of 
the var. alpina. 

As all the ants, both females and workers, in the colonies I have 
found possess the narrow-shaped heads, it does not seem probable 
that this is due to parasitism, as suggested by Santsehi. 

Formica pratensis Betz. 

[" Fourmi rouase dea pr& " De Gear M^m. Hist. Ina. 2 1080-81, 1173 Pf. 
4Z'12-15 (1771)]'. Formica pralensU Retzius Gen. Spec. Ina. De Gear 76 
(1783)'. Formica rufa Christ Naturg. Ins. 510-511 Pf. 60-7-8 (1791)'. " [La 
founni fauve doH noir " Huber Mcbutb Fourmia (1810))". formica cangerena 
Nylander Aota Sou. Sc. Fenn. 2 906 (1846)'; 3 27' 30' (1319); FOrater 
Hym. Stud. 1 17-20 (I860)'; Schonek Jahrb. Ver. Nuturk. Nussau 8 11' 
30-3'° 138" (1852); Mayr Verb. Zool. Bot. Ver. Wion 5 332-3 (1855)i» ; 
F. Smith Cat. Brit. Foes. Hym. 6 (1858)" : Trans. Ent. Soo. Lond. (n.s.) 4 
278 (1888)"; Ent. Ann. 185S 30": Ent. Mo. Mag. 2 28 (1866)": Ent. 
Ann. 1865 8S" 87": 1866 126-7 '•• ; Buchanan-White Soot. Nat. 1 222 
(1872)"; H. Muller Berirucht. Bluraen 464 (1873)". Formica rufa r. 
pratenaig Forel DenkHOhr, Sohweiz. Gea. Naturw. 26 B2" 21B'» 365-8" 
373" 408" (1874). Formica pratenaia Pocel Bull. Soc. Vaud. Sc. Nat. 14 
58 61 (1875)". Formica congerena Saunders Trans. Ent. Soo. Lond. 1880 
205"; ParfittTrana. Devon. Aaan. So. Art. 12 513(1880)". Formica praletuig 
Er. Andr^ Spec. Hym, Europe 2 184 (1881)". Formica congerena Bignell 
Young Nat. 3 143 (1882)". Formica pratenaia Forel Ann. Soo. Ent. Belg. 
30 136 138-9 (1886)"; Waamann Tijdaohr. Ent. 34 46-7 (1891)"; Dalla 
Torre Cat. Hym. 7 204 (1893)"*. Formica congerena Farren-White Ants' 
Ways 202-3°* 231-2" (1895). Formica rufa race pratenaia Saunders Hym. 
Acul. 21 (1896)". Fonnica pratenaia Forel Zool. Jalirb. Suppt. 7 580 (1904)"; 
Wasmann Biol. Centralb. 25 199-200 (1905)" : Zeitacbr. Wiasens. Inaekten- 
biol. 2 42 (1906)"; Wbeelor Joum. Payobol- Neurol. 13 426-427 (1908)"; 
Wasmann Aroh. Trim, Inat. R, Grond-Ducal Luxemburg. 4 13-18 (1909)**. 
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Formica rufa ■pratenaU Emery Duutach. Ent. ZcJtficlir. 1909 198-197". 
Formica pratetaia Wieeler Ants 222" 445" (1910). Formica rafa sub™. 
pralcnsw DonisthorpL- Entom. 44 390 (1911)"-. Ent. R^c. 24 9 (1012)*'. 
Formica rufa pratctmis Wheeler Bull. Muh. CompHJ. ZniSI. 53 438-l2fl (1(113)", 
Formica pratensis Doniathorpo Ent. Roc. 26 40-41 (1914)". 

^ Colour much as in rufa, but utaa^ darker, with the black opal on rAi 
proJiotum reaching the potttrior border and often fuaing ipith the black »poi on 
tht meionalum ; the anterior border of the gealt w often black, and the goMcr ia 
aU black ; legt darker than in rufa, bting chiefly broien, and the wftole body con- 
giderably more hairy. In »maB gpecimena the grealer part of the body is ttnuaUy 
blackiah. 

Head : shape aa in ruja ; frontal area, duller and more punctured than in 
rafa ; eyes with short outatanding hairs. ThorcKr as in rufa. but with pronotom 
covered with outstanding hairs, Sooie oa in rufa. but furniehed with abundant 
outstanding hairs : gatter with oloH^r pubeaoenca and with more abuncUul 
outfltanding hairs than in rufa. Lega with deoumbent pubeeoenoe cluocr Ibao 
in rufa and furnished with suberect hairs as well as the UBual bristles. Lon^. 
4-5-9'G mm. 

$ 7er]/ like rufa, fiul mare hairy and pubtacetU, and vrith the gaatcr distinttlg 
pubeMent. 

Head ; shape as in ru/a, with /ronlal area more p\mctured ; ei/es sparsely 
hairy. Scale hairy ; gasler closely punctured, pubescent, and furnished wiUi 
outstanding hairs, especially on the anterior border. i*ff» with olDser and 
longer decumbent pubesoenoe than in rufa, and with suberect haire as well 
OS the usual bristles. Winga ae in r^fa. Long. S'6-11 mm. 

3 Very like rufa, btit elightly more robust, and distinctly more hairy. 

Head : shape as in rufa, but with more abundant outstanding hairs ; 
eyta more hairy. Thorax considerably more hairy ; meaonotum with pit-liki' 
punctures less distinct than in rufa, being more obscured by the haiis. SaUt 
more hairy ; gaater with more abundant erect hairs, and closer and mure 
plentiful decumbent pubescence. Lege with subereot hairs besides the usual 
bristles, and with closor and more abujidant decumbent pubescence thou ia 
rufa. Winga ae ia rv.fa. Long. 2-&-U-5 mm. 

In Continental and Bournemouth specimens, the workers appear 
to run larger, and the colours are more distinct, the red being 
brighter, and the black more neatly defined. 

Oiiginal description of Formica pralcnsis Retz : — 

" Fourrni rouese doB pres. 2. Fourmi rousse i tfite et ^ ventre noira, & 
Aoaillo aur le filet du ventre " [De Geer Mtlni. HJat. Ins. 2 1080 (1771)]. 

" 325. F. pratensis, rufa, caplte abdomineque nigris, petiolo abdominis 
squaniifero T. 2 p. 1080 " [Retziua Gen. Spec. Ins. De Geer 75 (1783)]. 



Habitat. 

Formica jiratensis ranges over Northern and Central Europe, 
Siberia, and is found on the island of Sakhalin ; in Europe It 
extends southward to Southern Italy in the high mountains**. 

British distribution — It is probable that some of the older 
British records of F. pratensis only refer to F. rufa, and possibly 
the var. rufo-pratensis — Farren-White credits Dale with the 
capture of 'pratensis at Holnest, Porlock, and Exmouth^", but there 
are no specimens labelled with these localities in the Dale coUection, 



and I have examined the inhabitants of great numbers of wood-ants' 
nesta at Porlook, all of which were pure rufa. 

Parfitt saya he met with two small neste of conge.re.ns in Stoke 
Wood near Escter in September, 1879^', but I have seen no 
specimens in any collection from. Devonshire, and neither Bignell 
nor Keys ever found it in that county ; moreover I have had 
specimens of rufa sent to me from near Exeter with the remark 
that these ants are the commonest species in the woods in that 
neighbourhood. 

F. praleneis certainly used to occur more commonly near Bourne- 
mouth, as there are many specimens in the Dale and F. Smith 
collectionfl from that locality, but it had not been found tliere for 
many years, until I fouud a single colony in June, 1914. I have 
examined hundreds of wood-anta' nesta in that neighbourhood ail 
of which with the exception of the one just mentioned have proved 
to belong to F. rufa. 

F. Smith writes (of pralenaie) in 1866 — " This is the common 
wood-ant at Bournemouth ; I have not yet found F. rufa there "'* 
—but he had already recorded taking F. rufa (as well as F. prateneis) 
at Bournemouth in August, 1864*' I 

Farren- White also states — "The former (f. coiigerena) is the 
common wood-ant of Bournemouth . . . the common wood-ant 
{F. rufa) is very rare at Bournemouth."** 

Bignell in 1882 refers to Parren-White's remarks and says — 
" Since the above was written, the writer had occasion to paas 
through Bournemouth, and having four hours to spore visited 
a pine-wood about a mile from the town, saw only one ant-hill, and 
brought away twenty-one workers from it, which are certainly 

*■, ™/..-> 

It would seem that the latter has nearly replaced F. jn-atensta in 

this locahty. 

It is best to regard the British distribution of F. pratensis as 

follows, until further records are forthcoming : — 
Dorset: Morden near Bloxworth (iJatMes). 
Hants, S. : Bournemouth (i^, fimi'iA)". 

Northaioberlaiid, S. : Oorbridge (Donisthorpe)". ^^ 

Cumberland ; Lodore, Derwent Water {Wheeler). ^^H 

Mid Perth : Rannoch (J^oa^ro/e)'*. -^H 

Easterness : Nethy Bridge (F. X. King). ^H 

F. pratensis is very like F. rufa in many ways and has similar 
habits, but as Schenck pointed out in 1852, it is not quite so fierce, 
and does not spray its acid so easUy*", and Forel says it has more 
need of sun, and can put up with a greater degree of drought'^. 

On the Continent it prefers to nest in meadows, fields, and along 
the borders of woods and hedges, indeed De Geer stated pratensis 
paly occurs in. fields and not in woods^, and Andre also gives fields. 
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borders of hedges, et« ., though he says it is rarely found in olearinge 
in woods'". Wasmann points out that in Holland praUnsis occurs 
more commonly in woods and copBes than it does in Luxemburg 
where it forms nests in more open places'*. 

Mayr says this ant sometimes lives entirely underground, no 
hillock being constructed over the nest^*, and Farren-White found 
it acting as a miner in a turf bank at Bournemouth'*, and he says 
its nests though oft«n seen in the pine-woods in that locality, are 
as often found on the open heath^*. He discovered a large nest on 
a sloping bank of fern and heather and gorse, on the margin of a 
running stream, the depth at the crown of the nest meaauiing 
twelve inches, and eighteen inches down the slope of the bank 
seven inches across the nest ; from the upper part to the base on the 
declivity seventy-two inches ; and a foot from the crown, fifty -three 
inches across ; the circumference measuring eighteen feet and four 
inches^^. 

The colony I found at Bournemouth on June 16th, 1914, was 
situated in the grass by the side of a road. Their hUlock, which was 
nine or ten inches high and fifteen to eighteen inches in diameter, 
was built at the foot of a small gorse bush, but not among trees, 
and was composed of coarse materials— long twigs, bits of straw, 
etc. — and the ants had collected a number of wooden matches, and 
small pebbles from the footpath near the road, which they had 
mixed with the other matarials of the nest. These anta were mostly 
large in size and brightly coloured as in Continental specimens. 

According to Forel, pmie.nsis will live a little nearer to human 
habitations than rufa, and is sometimes found in gardens in villages 
in Switzerland^* — ^when I was staying with him at Yvome in 1912, 
he showed me a nest in a field quite close to his house. 

The nests are similar to those of rufa, hut smaller on the average, 
being not so high, flatter, and composed of coarser materials, and 
sometimes occur in old tree-stumps which are covered by the 
hillocks. 

Nylander records nests in Finland matle of bits of grass, birch 
twigs, etc.*, and Waamann says that in Dutch Li m burg they are 
generally covered with a layer of rabbits' excreta, this being very 
characteristic of -pratenaia in that region**, and on the other hand 
in Luxemburg where rabbits are scarce, this ant uses the droppings 
of hares in a similar way**. On June 28th, 1900, in the neigbbour- 
hood of Luxemburg he found a nest of pratensis which appeared to 
be covered with rabbits' droppings, but on closer observation he 
found that the layer consisted of the dry seed-heads of Centaurea 
praiensis**'. 

The colonies of this ant are usually smaller than those of rufa, 
and they may occur singly, or near to each other, Schenck says 
three or four neats will often be found close together^*, and Wheeler 
mentioi^ that pralenais often makes " tenuous paths " which s 
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roofed over along much of their extent with vegetable detritus and 

connect the different nests of a colony with one another*'. 

In June, 1911, I discovered two ■pratensia nests situated close to 
each other among the flr-trees near the Loch at Rannoch*^, the 
one a small, rather flat hillock, the other considerably larger 
built over a pine atump, both being constructed of pine-needles, 
bits of heather, etc. On June 10th the smaller nest was dug up, 
and some workers were taken, but no queen was found, and on June 
12th the inhabitants were found to have deserted the remains of 
their nest and to have amalgamated with those of the larger colony. 
It was found impossible to get at the bottom of the large nest, even 
with the help of a spade and axe on account of the deeply rooted 
pine stump, and again no queens were found. 

In July, 1913, a number of colonies were found in this same 
spot'*' — which consisted of rough, billy ground, some parts of it 
swampy, with higher dry places and paths winding round the 
stumps of cut-down trees among the heather, with a number of 
large Scots Firs scattered about — the workers travelling long 
distances on tho paths to some of the nesta. The bottoms of these 
nests consisted of chambers and galleries constructed in the peaty 
ground beneath the hillocks, and in these galleries dealated females 
were found. 

Forel observed a colony of F. pratensis migrating to a new nest, 
with a third nest serving as a magazine midway. He says the 
workers carry their fellows, and also the females, and males, by 
the mandibles, in the same manner as that employed by F. rufa, 
and the migrating of pratenais is distinguished from that of san- 
guinea and fusca, by their greater numbers together {plus grand 
ensemAle)^*. It was during tMs migration that he made his calcula- 
tion as to the numbers of the inhabitants of a nest (referred to under 
rufa), and he also observed the curious behaviour of a large 
worker, which was evidently unwell, stumbling on the old nest, 
with the tarsi and antennae drooping, with one mandible open 
and the other shut. He saw other workers approach her, hck, and 
tap her with their antennae, and endeavour to lead her gently, 
pulhng her by the legs, into the interior of the nest. One more 
persistent worker tried hard to rouse her, and the suffering ant 
at last appeared to understand a little more what was wanted, 
tucking up her legs and antennae, and allowing herself to fall, but 
without grasping the mandible of the other worker. The latter 
at last seized hold of two of her legs and carried her towards the 
new nest. This couple was found a quarter of an hour later several 
paces aloi^ the route towards the new neat, the carrier persisting 
in conveying the sick ant forward in that direction. Forel says 
here is a case where an ant which was unwell was made the subject 
of special attentions by her companions ; Ebrard and Huber cite 
lome more touching but, perhaps, less certain cases. As Forel 
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points out, thia is not the usual practice, and ants wbiidi amunwEll, 
are more often deserted, or thrown out of the nest, which has 
generally been my own experience. Forel haa observed workers of 
pralensis playing together, pei'forming gymnastics, etc., such as 
we have already seen to be performed by those of rufa. 

The food of praleneis is similar to that of rufa, and Miiller recorde 
finding workers of the former on flowers of Rosaceae and Com- 
posilae". 

There is no fixed time for the appearance of the winged forma, 
nor for the marriage flight of F. pralensia, indeed Forel states with 
regard to the swarming, that this is the most irregular of all ants 
in that respect. He has found the males and winged females in iite 
nests in Switzerland in May, June, July, August, and September, 
the earliest dat« being May 2nd''*. 

FOrster records the winged sexes at Aachen at the beginning of 
May, appearing most commonly in the early morning*. 

Schenck found males in a colony at Weilburg on May 16th, 1882, 
this sex not having occurred untU June 1st, in the same neat tbe 
year before^^. He says they come up on to the top of the nest at 
from seven to nine, or ten o'clock iji the morning, but do not appewr 
later in the day^", and he has noticed that as soon as they show 
signs of leaving the nest, the workers take them back by force, evan 
dragging them from the grass stems near by, into the nest*. He 
observed a double swarm, in June, und from the end of Septembar 
to the beginning of October, in the same nest, in the same year*. 

Wheeler writes — " At Vaud I had the pleasure of seeing the 
huge pratenais nest which Forel has had under observation for the 
past forty years. The colony inhabiting this nest has had a sucoefi' 
sion of queens during this period, showing that the colonies of tbe« 
temporary parasitfls, when once estabhshed, may perpetuate them' 
selves by adopting females of their own species and thus attain aa 
extraordinary age. Just as Professor Forel and I approached the 
nest at about 10 a.m. on June 5th, the males and winged females 
were leaving it for their nuptial flight."*^ 

On June 3rd, 1906, I took a winged female pratensia at Cor- 
bridge, in Northumberland, near a rufa nest, and on June 11th and 
12th, 1911, I captured a very few males in, and also away from the 
nest, at Rannoch, but on July 17th, 1913, when I was in company 
with Morice, males and winged females were found to be abundajit 
in one nest in that locality**, only sex pupae occurring in another. 

The colony founding of pratensis is similar to that of rufa, branch 
and twin nests occur, and females are received bock into the neste 
after the marriage flight ; and the latter also found their colonies 
in nests of F. fusca and its races. Wheeler says that in Souths 
Europe pratensis probably prefers the var. gkbaria of fuaca ts » 
host". 

In small pratensia colonies usually only one queen occtjtb, but in 



FORMICA. «3 

larger and older ones more are generally to be found — Wasmann 
aaya six to eight queens are not at all rare in Luxemburg**, and I 
found four queens in one neat at Rannocli, in which nest pseu- 
dogynes were also present. 

In 1906 at Shotter Marial Wasmann three times found young 
pratensia colonies which contained only a few hundred workers, no 
fuaca being present**, which no doubt originated in a split from an 
older colony with a young queen. 

On August 30th, 1871, Forel found near the summit of Mont 
Tendre a small mixed colony of ■pratensia and fusca which contained 
worker pratensia cocoons*^ ; on September 8th, 1887, Wasmann 
discovered near Exaeten, at the foot of an old oak stump another 
small mixed colony of the same two species** ; and Wheeler records 
that in Switzerland during the summer of 1907 he found on two or 
three occasions a recently killed, but not mutilated, pratensia 
queen in the recesses of a, fusca nest*^. 

All these discoveries in nature demonstrate the founding of 
colonies in fusca nests, by pratensia females. 

The following myrmecophiles have been found with F. pratensia 
in Britain : — 

Coleoptera : Oetonia floricola Hbst. (larvae). 

Formicidae : Formicoxenus nitidvlua Nyl., and LepUithorax 
acervorum F. 

Araneina : Thyreoathenius btovata Camb. 

Acarina : Laelapa oopkilua W Asm. 



Fonnica ezsecta Nyl. 

Formica exaecla Nylonder Acta Soc. Sc. Fenn. 2 909-11 (la46)> : 3 27 
(1849)'; Fereter Hym. Stud. 1 23 (I860)' ; Schenck Johrb. Ver. Natvuk. 
Naaaau 8 38 (1852)* ; Mayr Verh. Zool. Bot. Ver. Wien 5 340 (1855)' ; F. 
Smith Ent. Ann 1865 85, 87-88. Pf. (1]'2< : 1866 126': 1869 69-72'. 
Formica exiecla r. exaecta Forel Denkschr. Schweiz. Ges. Naturw. 26 51' 
140" 220" 308" 371" 409" (1874). Formica exeecta Saunders Trans. Ent. 
Soc. Lond. 1880 206" ; Er. Andcfi Spec. Hym. Europe 2 178 (1B81)1' ; Dalla 
Torre Cat. Hym. 7 105 (1893)"; Farren-White Ante' Ways 57" 203-205" 
232". Tf-36 (1896) ; Saunders Hym-Aoul. 21 (1896)'»; Bradley Ent. Mo. 
Mag. 33 46 (1807)"! 35 14 (1800)'S; Vic, HUt. Worcester I 87 (1001)"; 
Hamm Ent. Mo. Mag. 38 266 (1002)" ; Holmgren Zool. Jahrb. 20 353-370 ; 
(1004)"; Doniathorpe Ent. Rec. 17 182 (1905)"; Esclierich Ameiae 222 
(1908)"; Butler Ent. Mo. May. 43 2';4 (l'.!07)"; Donisthorpe Trans. 
Leicester Lit. Phil. Soo. 12 223 (I9US)*° ; Wasmann Biol. Centralb. 28 298- 
3j« (I9J8)": Aroh. Trim. Inst. R. Grand Ducal Luxemburg 4 39-44 
(1009)"; Fonnica exaecta exsecta Emery Deutach. Ent. Zeitechr 1909 190". 
Formica exsfcia Donisthorpe Eiit. Rec. 21 257-258 (1009)" : ZZ 83 (1910)" : 
Entom. 44 300 (1911)": Trans. Ent. Soc. Lond. 1011 170-180" : Ent. Rec. 
23 10-11 (1911)": 24 10(1912)"; Emery Deutacli. Ent. Zeitschr 1912 672" ; 
Donisthorpe Ent. Rec. 25 65 (1913)"; Bearo Ent. Rec. 25 258 (1913)"; 
Crawley and Donisthorpe Int. Ent. Cong. Oxford 1912 2 42-43 (1913)". 
Formica cxaeda exsecta Wheeler Bull. Mua. Compar. ZoOl. 53 480 (1913)**. 
Formica exeeeta Wheeler Psyche 21 26 (1914)". 
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^ Tdiowish-red ; head ptiateriorly, a more or Uw dUtinet }MMA mi Ihe 
pronotum, and Bometima a tmalUr ant on the tneaanotiim, and the apex of the 
antennae broum j jBMler brownUh Mack, vnth baie of first »egment more or Itss 
reddish ; legs yeUiviith-red, Ci&iof and tarsi darker. 



Fig. 89. Head of Forim 



I 



Head 



ir than long, narrowod anteriorly and pusteriorty, the breadth 
ir and poaterior bordera being equal, deeply esoiaed posteriori; ; 
clypBux oarinate, not emarginal« anteriorly ; frontal area smooth and shining i 
munrfiiles with tonninal border (urniBhed with eight teeth, which ore muoh 
blunter in some Bpecimons than in others : maxtUary paVpi long, iix-jointed, 
Thorax not very coavex j oooBtriotion between mesonoUtm and epinotum 
shallow, broad ; epinotum rounded. Scale not large, deeply excised. Long. 
4-5-7-2 mm. 

2 Yeiioioish-red ; head posteriorly, apex of antennae, thorax {except pronatam 
anteriorly, and epinotum) and gasttr blaekish brown ; legs yellowish, or braantith, 

Charaotera much as in J. Head deeply eseiBed poatcriorly ; clypeut not 
emarginate anteriorly. Thorax : fncjimiotum flat. Scale larger and more 
deeply excised than in the $■ f*"?" yellowish, with pale brownish yellow 
veins and pterostigma. Long. 8-9-G mm. 

S Black, genilalia and legs yellowish broum, articiilaliona of the joints 
lighter. 

Head dull, distinctly and widely excised posteriorJy ; clypeus not emarginate 
posteriorly ; mandibles not toothed on terminal border ; jnaxillary palpi as 
in ^ and $ ; eyes large, with sparse hairs. Thorom dull. Scale short, thick, 
with anterior border excised ; gaater shining. Wings not as yellow as in the 
?, with pale brownish yellow veins and pterostigma. Long. 6-5-8 mm. 
((1-9 mm. teste Wheeler.) 

Ordinal description ot Formica exaecla Nylander [Acta. Soc. Sc. 
Fenn. 2 909-11 (1846)]:— 



" Operaria : ferruginao-rufa parum nitida, abdomine i 
palpis, anteimarum flageUis et vertice fusceecentibus ; uccipite late emorgin- 
ato : squama cordata, supra profunde exsecta ; pedibus sparse pilosis. 

^. Lang. 2-21 Un. Parom nitida, colorata ut supra dictum ; minora 
tamen individua verticem oastoneo-fuBcam, antennas fere totas et pedum 
saltern tibias fuscescentes habent. A F. rufa, cui leviter inspeota simiUs 
videtur, difFert jam : mandibulis ntagis complanatis, ocoipite conoavo, 
clypeo morgine inferior! magis tnincato, supra vestigio oorinulae medianae, 
squama cordata h.e. ovata sursum parum latiori, supra semiovaliter exoisa, 
colore abdominis atriori, pubescentia denique corporis conspicuiori (camtia 
serioeo-micante vol ulla). Palpi labiales arttoulo ultimo oblongo, longitudine 
3 : tii. Metanotum a latere visum arcuatum. Pedee pilis sporsis obsitt ; 
tibiis latere interiori versus apicem sparse setuioais. Segmeutum anale 
rufeHoena. 

Ftraina : testaceo-rufa flavido-pubescena nitida ; palpis, an tennis, fronte 
oum vertice, thorace Bupra et abdomine castaneo-atris ; clypei disco, meHO- 
stemo ot mesupleuris fuscoscentibus ; uccipite lat« cmorginato ; squama 
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oordata vel supra profunde exseota ; alia tajralinia obeoletissime tusoedine 
tiactis, nervia oinereo-flavidia, stigmate parum fuaciori, 

$. Long. 3^ Ud. Sat longe flavido-pubescens valde nitida, capite feie ut 
in ^. ClypeuB obsolete oonvexiusculua, margiiie infeto tenui in medio recti 
late truncato ; veatigio vis uUo carinuiae. linea frontalis elevatiuHoula. 
Oculi parce piloauli, pilia bis nonnullis parvis tenuibua apice flexis. Thorax 
mesonoto toto cum parte adjaoent« prothoracis, Boutello, postecutetio, meso- 
pleiiris et meeostemo obsourius vel dilutius infuscatis. Alae ut in diagnosi, 
Btigmate pallide fusco ; antioae 31 Un. longae. Pedes pubeaoentea, tibiia 
cum tarsis sa«pe cineiascentibus vel obecurioribus. Squama ut in ^ valde 
oompreaao, profunde aemiovoliter exsecla. Abdomen nitidum crebre sub- 
tiliter flavido pubeseeoB, pubesoentia ventrie longiori. Basis abdominis 
trunoata macul& magai et aegmentum anale nifa. 

Mas ; niger parum nitidus brevius pubescens, genitalibus et pedibus vel 
totis vel ad partem testaoeo-pallescentibuB ; oocipite parum emarginato ; 
squama tronsvereim Bubreotangulari orasaa, supra late oonoaviuacula ; alia 
hyalinia stigmate fusco. 

^, Long. 3-3^ iin. Similis mari F. rufae, sed magia nitidus, occipite con- 
oaviuaculo alarumque colore nullo statim distinguitur. Brevius flavido 
pubeaoens quam ?, abdominis pubeaceutia aubtiKori decumbonte. Oculi, ut 
m 9, tenuisaime piloauli ; ocelli in oaoumine verticis elevatiuaculi. Alae 
byalinae ne minimia fere vestigiis fuaoesoentiae, nervis flavido-cinereis, 
sti^ate fusco ; anticae fere 3i iin. longae. Pedes vel pallescenti-cinorei, 
coxis obacurioribus vel femoribus fere totis cum tibiis tarsisque paUide 
testaceis, pubesceati& flavidft cinerascentibus. Oeuitalia fere ut in F, rufa. 
UarginibuB segmentorum oerto aitu mogia nitidis, concoloribus." 

Habitat. 

Formica exaecta ranges over North and Central Europe ; AlpB, 
Caucasus, Siberia, Altai Mountains". Wheeler has recently 
described a new variety from Japan under the name offukaii*^. In 
North America F. exsecta is represented by the well-known mound- 
building ant of the Alleghanies, Formica exsectoides Forel, which 
builds very large nests and establishes huge colonies — one of these 
studied by McCook comprising some one thousand six hundred 
neBts 1 

Its British distribution is as follows : — 

Cornwall, W. : Land's End (lac^eU). 

Devon, S. : Bovey Tracey (i^amm)". 

Dorset : Lyme Regis [Nevinaon) ; Poole (F. Smithy. 

Isle of Wight : Parkhurat Forest (E. A. Butkr)^^. 

Hants, S. : Bournemouth* {F. Smith) ; Boacombe^* and Ring- 
wood^* {Farren-White) ; ParkBtone (Saunders)*^ ; New Forest 



Worcester : Bewdley (Blatcky*. 

Mid Ferth : Bannoch (Donisthorpe)^'. 

Aberdeen, S. : Braemar (Doniathorpey^ . 

Eastemess : Aviemore^* and Nethy Bridge^* (Doniethorpe) ; 
Boat of Garten (Beare)*^. 

Formica exsecta nests in sunny places, on the borders of woods, 
in clearings of woods and forests, in unsheltered places, on open 
heaths, by the sides of paths and roads, in clumps of grass, and 
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rarely under stones. It does not like the neighbourhood of humui 
habitations, and is fast disappearing from the heaths round Bourne- 
mouth, being driven away by building operationa. The nests of 
exaecta are smaller, and are built of much finer materials than are 
those of rufa, being chiefly composed of grass and ling, but tem 
fronds, and bits of other plants, and sometimes a tew pine-needles 
and other vegetable refuse are used — a typical exsecia nest can be 
recognized at a glance. 

In 1907 Butler swept a single exsecia worker in Parkhui^t Forest, 
Isle of Wight'*, and, having told me whereabouts he thought he 
had taken it, on April 26th, 1909, 1 visited the locality in compaDj 
with Taylor, and this spot having been drawn blank, we went 
further into the forest, when I found a small deserted nest, which 
I at once recognized as that of exsecia, and a httle further on we 
came upon a very suitable situation for this species, being a clearing 
planted with young fir trees, when we immediately found four in- 
habited exaecta nests. A large nest near, which from its constructirai 
and materials had evidently belonged to exsecia was found to be 
inhabited by F. rufa, either the former having deserted, the latter 
had occupied this old nest, or else the latter had forcibly taken 
possession**. 

These nests are dome-shaped, or sometimes somewhat conicalj 
their size about that of a football, seldom more than eight or ten 
inches in height, and often smaller. Galleries are excavated in Uie 
earth beneath the hillock, and when the latter is built over gcvw, 
or tough grass-roots, ete., the nest is very difficult to dig up 
thoroughly, in consequence of which dealated females are not oft«i 
obtained. Two or more nests will often be found close togethei^ 
I have found two nests so situated by the side of a road over the 
moor at Aviemoor, two large nests side by side near a path at 
Braemar, a number of nests near each other at Bournemouth, and 
in Parkhurat Forest four or five nests may be found in one clearing, 
several at intervals along a ride, and others scattered all over the 
Forest^I have counted over twenty nests in one day there. 

Isolated nests often occur, and when a nest has grown to a lai^ 
size, some of the workers will migrate with a young queen to a new 
situation near by. 

Forel mentions an immense colony of F. exsecia he found in a 
clearing at the foot of Mont Tendrc**, consisting of more than two 
hundred nests occupying a radius of over one hundred and fifty 
metres ; all the nests being connected with each other by patis, 
and all the ants in the different nests on friendly terms witii one 
another. 

On the other hand, in Wasmann's experience, isolated nests are 
more usual with this ant, he neither saw in Vorarlberg and Tirol, 
nor in Rhineland and Westphalia nests connected with each oth.ec- 
He found that single nests belonged to single colonies, and that at 
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Linz am Bbein where exaecta waa oommon, the inhabitanta of neats 
only three metres away from each other were enemiea^^. 

I have, however, found these ants from the same locality to be 
friendly with each other, even after being separated for a long 
interval. 

On April 26th, 1909, I took a small colony of exaeda in Park- 
hurst Forest, consisting of a dealated female and a number of 
workers, and established them at home in a combined " Fielde and 
Janet " nest, and on May IStb, 1910, 1 obtained about one hundred 
workers, some eggs and larvae (the queen was not found) from s 
colony near the same spot, and introduced them into my nest, 
which I wanted to strengthen, as many workers had died, only the 
queen and seven workers remaining. The new and old workers 
were quite friendly together, much excitement prevailed, and a 
great deal of tapping of antennae took place all round. The eggs 
and larvae were collected into a heap in one comer of the nest 
and the queen rested upon them ; no fighting took place, no dead 
ants were present next day, and the nest was kept under observa- 
tion for some years**. 

F. Smith endeavoured in June, 1868, to establish a colony of 
exaeda in his garden at Islington, and he writes : — " On the morning 
of my leaving Bournemouth, I rose early, and, taking a spade and 
a tin box, I set out for the purpose of obtaining a nest of Formica 
exaecta. At the early hour of five o'clock, I found a nest with its 
inmates apparently in quiet repose, not an ant was to be 
se^i. . . ." 

He dug up the nest without disturbing it and brought it bodily 
to London, where he established it in his garden at Islington. 

" On the following morning I visited my ants' nest, when, what 
was my astonishment, on beholding a line of black ants extending 
from the nest to the root of a lilac tree in the comer of the garden ; 
one troop of ants were on their way from the tree to the nest, 
whilst another was travelling in the opposite direction ; each ant 
laden either with a larva or pupa of Formica exaecta." 

At first be suggested that he bad discovered Formica {i.e. 
Donislfiorpea) nigra in the character of a slavc-makii^ ant — a quite 
impossible solution — but subsequently he realized the true state of 
affairs and he goes on — 

" I was, however, doomed to be again disappointed ; in a few 
days every larva, pupa, and worker was conveyed into tbe nest of 
Formica nigra, and from that time, the moat careful watching 
failed to discover any trace of Formica exaecta ; I bave not any 
doubt of the whole contents of tbe nest having become tbe food 
of the colony of the black ants."* 

Forel, however, was more successful in Switzerland ; on June 
12th, 1871, he brought a large quantity of ants taken from tbe 
colony of exsecto at Utont Tendre, before mentioned, to Vaux, and 
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placed them on the border of a small wood. The ants at odm 
commenced to build a nest, and to attack two colonies of Donis- 
Ikorpea nigra and one of D. fiavu which were sitiiated in the neigh- 
bourhood, the siege lasting for two or three daya, and numbers of 
the nigra and fiava were killed and chased away. The exaecta 
workers in troops invaded the shrubs in the neighbourhood, and 
drove away workers of D. nigra and F.fusca, taking posaesaion of the 
plant-lice belonging to these ants. They also att-acked some Carn- 
ponotus Ugniperdus workers on a tree at some distance from the 
nest, but were eventually repulsed with heavy loss. After some 
days two nests were established on the borders of the wood, one 
being built over the nest of one of the vanquished nigra colonies. 
The txsecta workers never went out alone, at least for the first eight 
daya, but always in bands, bo that when one of their number waa 
attacked, twenty other workers would come to the rescue, but they 
never went near the Camponotus nest again. This exsecta colony 
flourished and was still under observation in 1874'*. 

Holmgren has observed that the nests of F. exsecta in the bogs 
of Lapland are destroyed by the growth of a moss [Polytrichum 
striclum) which gradually invades the mounds of these ants, and 
covers them with a dense carpet. The moss is then replaced by a 
growth of sphagnum, and many other planta eventually take root 
in it, so that the ants are instrumental in the forming of these 
hillocks of moss, and hence helping the growth of peat-forming 
v^etation^*. 

F. exsecta is a very active and fierce ant, and when its nests are 
disturbed the workers rush out, swarm all over the invader, and 
bite most viciously. 

They are somewhat abrupt in their movementa ; they possesB 
good sight, but very little individual initiative. When the workers 
attack other species, they advance together in troopa in fairly 
close formation and always try to avoid the grasp of an enemy — 
a number seizing the latter by its legs and antennae and pulling 
in different directions as hard aa they can, whilst one of their 
number springs on to the back of the captive and endeavours to 
out off its head. 

Large nests a 
one thousand, ■ 
individuals.^^ 

According to Escheiich the marriage flight takes place in June 
and July without swarming^* ; Andr6 says the winged sexes 
appear in June and July"-', Rothney fotmd males and winged 
females at Bournemouth on July 14th, 1868*, and I have taken 
them in abundance in nests in the same locahty at the end of 
August and the beginning of September, 1905 ; sex pupae taken 
n June in Parkhurst Forest and in July at Rannoch, 1913, hatched 



3 very populous, and a colony may consist of over 
r, as Wasmann suggests, perhaps ten thousand, 



1 the latter month. 



A 



Forel captured an mcomplote lateral ergatandromorph in a 
wild colony in Switzerland, which he briefly described : — 



of pronotum, a large V-shaped blaok blotch on meaonotum, a black protu- 
beraace (eoutellum T) and veetigea of alar articulatlona. All the rest worker. 
Epinotum malformed. >° 

Forel states the eggs are late in appearing and gives May 6th as 
the first date^*, but, in captivity at any rate, the females lay earlier 
than that — Wasmann records that a female in a colony in his 
possefision laid eggs in February, larvae being present in March'S 
and eggs were laid in my observation nest in the latter month. 
Worker cocoons are present in the nests up to late in the year. 
As we have seen, new eaxtcta nests are estabhshed and a colony 
spreads by means of branching, etc., some young queens are 
retained in the nest*, and others would he accepted back after the 
marriage flight into the different nests of a large colony. 

Youi^ females of F. exseda, however, also found their colonies 
in nests of F. fusca, and as the exsecta female is smaller in com- 
parison with her workers than is rufa — being smaller than large 
fuBca females — and dark in colour, she is more readily accepted into 
the /uaco neste ; mimicry playing some part in the matter. 

lie reason why no very early stage of a mixed colony (a female 
exeeda, and fu^ca workers only) has been observed in nature is 
probably that an exsecta queen would easily be overlooked 
among the Juaca workers, but later stages of mixed colonies have 
been found— in September, 1867, Forel discovered in a wood near 
Apples a very small mixed colony of F, exsecta var. riAena and 
F. fusca^^ ; on April 26tli, 1870, Bugnion found a mixed colony of 
exsecta and fuaca near Lausanne, and in the following year at 
Ormonts another of exseda-pressHabris and fasca under a stone^*. 
In Ootober, 1906, Waemann dug up at Luxemburg an ea^ecta-fuaca 
colony in a simple earth nest of the fuaca type, containing an 
exeecki queen, several hundred exaecta and fuaca workers, and 
pupae of the former, but no fuaca female was present**. 

On May 27th, 1910, I found an isolated nest on the borders 
of a wood at Bournemouth, of the usual exsecta type but very 
small, and on being examined it proved to contain both exsecta 
and fusca workers, the latter being in considerably greater 
numbers. It was impossible to properly dig up the nest, on account 
of the presence of gorse roots, etc., in the ground, and no female 
was found, but here undoubtedly was a new exaecta colony, founded 
by a young queen of that ant, which had entered a. fuaca nest, and 
been accepted by the inhabitants*'. On August 26th, 1911, 
Hamm also found a mixed colony of exaecta and fusca at Bovey 
Tracey, in Devonshire*^. 

Some of the F. exaecta nests found by me in Farkhurst Forest, 



mzecDy Google 



280 BRITISH ANTS, 

which were situated in the ground with very little nest matenSI? 
built over them, were suggestive of a recent Jusca origin, aa was 
also an isolated nest, found by the side oi a road at Aviemore, 
which was partly situated under a large stone, a heap of nest 
materials being built up on one aide, whilst under the stone were 
galleries such as are constructed by F. Jtisat'^. 

The following myrmeeophiles have been taken with F. exaecta ill 
Britain : — 



Volotkeaa 

I 



Coleoptera ; Oxy-poda haemorrkoa Sahl., Dinarila hagenai Waam., 
Myrmethnia limbatu Pk,, Dr-iisilUi canalicviaUt F,, Notolkeeta 
flavi'pts Gr., N. anceps Er., Homalota analis Gr., Othius r 
pkilus Kies., and DendrophUva punctatue Hbet. 

Foimicidae : Leptothorax acervorum F. 

Lepidoptera : Amphiabatis inamgruclla Staint. 

Diptera : Oeralopogon myrmeeophilua Egg., und Apia 
{=Fliora) rata Wood. 

Heteroptera : Ceratocombua coleopteratus Zott. 

Collembola : Cyphodeirua { = Beckia) albinos Nic. 

Hyriapoda : Blanjulvs gultulatua Gerv. 

Araneiua : Micaria pulicaria Sund. 

Aoarina : Laehps cuneifer Mich. 

Crustacea : Platyarlhrus hoffman^eggi Brandt. 

F. sanguinea Latr. 

Fomiaa aangumea Lalreille EIbs. Hist. Fourmis Franoe 37 (IT98)' ; Htet. 
Nat. Fourmis 160 (1S02)'. [" La fourmi sanguiiie " Huber Moeurs Foumiia 
275-288(1810)]'. Formiea sanguinea F.StmihZoal. I 2e2-26HlMZ)K For- 
mica dominula Nylaader Acta. Soc. Sc. Fenn. 2 905 1047 (184U]' : 3 26 (1849)'. 
FotttUco sanguiTtea FOrater Hyra. Stud. ! 20 (1850)' ; Tisohbein Stett. Ent, 
Zeitg. 12 295-297 (1851)'; Sohenok Jahrb, Ver. Naturk. Naeaau 8 11* 14'» 
38-38" 13B" 145" (1852); Mayr Verb. ZooL Bot. Ver. Wien 5 339-338 
(1855)"; F. Smith Trans. Ent. Soc. Load, (n.s.) 3 101-103 (1855)i» : Cat, 
Brit. Fobs. Hym. 6-7 (1858)" r Ent. Mo. Slag. 2 29 (1865)" : Ent. Ann. 
1868 93-94" ! 1871 58" : Forel Denkschr. Schweii. Gee. Naturw. 26 52" 
319" 261" 324-330" 358-394" 408" (1874) : BuU. Soc. Vaud. Sc. Nat. U 
57-58 (1876)"; SttunderH Tfana. Ent. Soc. Load. 1880 206-206"; Er. 
Andrg Spec. Hym. Europe 2 180 (1S81)'^ ; Lubbock Ante, Beee, and Waapa 
41-42" 441"" (1882) ; Rothney Ent. Mo. Mag. 18 262 (1882)"' ; Forel Ann. 
Soc. Ent. Betg. 30 139-140 (1886)" ; Lubbock Journ. Linn. Soc. Lond. 20 
118(1888)"; Darwin OriginBpeoieB 1 338-342(1888)"; Wasmann TijdBohr. 
Entom. 34 46 (1891)": zueam. Neat. gemiBCht. Kolon. AmeEsen 46-52 
{1891)"; Rothney Ent. Mo. Mag. 28 50 (1892)": 29 67 (1893)"; Dalift 
Torre Cat. Hym. 7 211 (1893)"; Farren-White Anta' Ways 167-179" 183" 
232-233" (1896); Saundcra Hym-Acul. 21 (1896)"; D. Sharp Camb. NH. 
Ine, 2 149-150 (1899)"; Vic. Hist. Hants. 1 115 (1900)": Worcester I 87 
(1901)*'; Morioe Ent. Mo. Mag. 37 96 (1901)"; Barnes Ent. Mo. Mag. 38 
265 (1902)"; Waamann Verb. Deutacb. Zool. GbsbU. 12 100 (1902)": 
InsektenbOrse 20 275-276 (1903)'°: Bio!. Centralb. 25 200-210 (1905)"; 
Wheeler Bull. Amer. Mus. NH. 21 1-16 (1906)"; Vic. Hist. Sussex I 131 
(1005)" : Berks. 1 76 (1906)" ; Escborich Ameiae 48" 134" 222" (1906); 
Donisthorpe Ent. Record 19 264 (1907}" : 20 281 (1908)" : Trans. Leioo- - 
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Lit-Phil. Soc. 12 222 (1908)" ; Wasmoim Biol. Centralb 28 369-376 (1908)" ; 
Arch. Tri. Imt. Grand Ducal Luxemb. 4 44-75 (1909)" ; DoniBthorpe Ent. 
Reo. ai 257 (1909)" : Zool. 1909 463-466. Tf. 1, 2" ; Forel Arch. 8o. Phy- 
Nat. 28 Sept. 6-8 (1909)" ; Viehmeyer Zeits. Wisaens. InBektonbiol. 5 363-358 
390-394 (1909)" ; Emery Deuteoh. Ent. Zeiteohr. 1909 182-184" ; Wasmftnn 
Biol. Centralb. 30 481 (1910)"; Wheeler Ante 454-458 (1910)" ; DoniB- 
thorpe Ent. Rec. 22 83 (1910)'" : Trans. Ent. Soc. Lond. 1910 142-150" 
1911 178-179": Entom. 44 390 (1911)"; Forel Int. Ent. Cong. Bruxelles 
2 1910 101-104 (19U)"; Doniathorpe Ent. Reo. 24 9-10 (1912)": 25 65 
(1913)" 1 R«p. Lanca-Chesh. Ent. Soc. 36 1912 41-42 (1913)" ; Crawley and 
Donisthorpe Int. Ent. Cong. Oxford 2 1912 55-63(1913)" ; Formica aaiiguinea 
aanguiitea Wheeler Bull. Mua. Comp. ZoOl. 53 401-403 (1913)"; Formica 
aanguinea Ruschkainp Biol. Centraib. 33 668-675 (1913)"'. Saptiformica 
(Formica) aanguinea Forel Ann. Soc. Ent. Belg. S7 361 (1913)". Formica 
aanguinea Donisthorpe Ent. Rec. 26 41 (1914)** ; Crawley Ent. Reo. 26 141 
(1914)" ; Pinkney Ent. Reo. 26 142 (1914)". 




$ Head, thorax, petiole, antennae, and legt, lighter or darker red, gaater 
greyish black. Front and vertex of head darker, aometimea blackish ; gaeter 
aomeiimea reddish at base of first segment ; hairs, and pubescence except on 
gaaier, sparse. 

Head broad, slightly, but widely emarginate posteriorly ; clypeve emar- 
ginat« in centre of anterior border, not distinctly eajinat« except in 
some apecimena ; frontal area finely shagreened ; mandiblea broad, furnishod 
mth strong teeth on terroinal border. Thorax robust, the constriction 
between mesonotum and epinotum deep and angular ; epinotum highest 
posterioriy, forming a roiuided angle, descending in a rather flSit straight 
Burfaoe to haae. Scale broad, uaually shghtly emarginat* at apex ; gaaier 
covered with thick grey pubeacence. Long. 6-9 mm. 

$ Uaually darker than the ^, pubeacence and hairiness as in the ^; young 
winged femalea are generally lighter in colour than old queena. 

Bead more blacMah than in the ^, the red colouring more brown ; dypeua 
emarginate in centre of anterior border. Thorax large ; mesonotum flat 
above, with slight blackish patches at anterior border and insertion of the 
winga. Winga browniah with basal halves darker, voinB and pterostigma pale 
yellowish brown. Long. 9'5-10'5 mm. (9-11 mm. ieele Wheeler). 

^ Black, apex of antennae, lega and genitalia reddish yellow. Head dull, 
broad, with posterior border not emarginate ; dypcus emarginate in centre 
of anterior border ; mandibles with four or five teeth on the terminal border. 
Thorax dull. Sc(^e thick, widely but not deeply emarginate at apex ; gaater 
somewhat shining, fltiely pubescent. Winga as in $, but with veins and 
pteroBtigina darker. Long. S-10 mm. 
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Original description of Formica sanguinea Latreille [Eas. 
Fourmis France 37-38 (1798)] :— 



leaidd^^ 



Habitat. 

Formica sangiiinen. is diatributod throughout the Palaeai 
region, but in the southern portions of Europe and Asia it only 
occurs in hilly or mountainous country. In Europe it ranges eouth 
as far as Sicily, in Asia as far as the Himalayas (Caahmir) and 
Lahoul, on the frontier of Thibet.^' 

Four varieties have been described — from Siberia, the Caucasus, 
Andalusia, and Japan — and it is represented in North America by 
some five aubspecies, and varieties. 

The British distribution is as follows : — 

Dorset; Parley Heath [Hainee). 

Hants, S. : New Forest (F. Smitk)^^ ; Hants, H. : Cove*, 
Hawley'*, and Blackwater^' {F. Smith) ; Selborne {Dale Coll.) ; 
Fleet {E. a. Butler). 

Sussex, E. : Hove [Unwin)''^ \ Gueatling Wood (Donisthor-pe). 

Surrey: Weybridge^^and Croydon" (F.A'mii/i) ; Chobham^^and 
Woking*^ (Sauvders) ; Byfleet (Morice) ; Blackheath, near Guild- 
ford (Champion) ; Shirley (Roihney)'^ ; Ewhurst and Leith Hill 
(E. A. Butler) ; Hind Head {Donisthor'pc). 

Berks: Wellington College and Crowthome [Farrtn-While)** ; 
Burghficld (Barnas)** ; Mortimer {Hamm). 

Bedford : Heath -on -Reach, near Leighton Buzzard (G. Craw- 
shay). 

Worcester : Wyre Forest** and Bewdley {Martineau). 

Mid Perth : Rannooh {Doniathorpe)''''. 

Eastemess : Aviemore and Nethy Bridge (Donisthorpe)^". 

Formica sanguinea, the blood-red Robber Ant, our only slave- 
maker, is one of the moat int«reating species, showing great in- 
telligence in adapting its habits to varying circumatances. It is 
a restless, warlike, and courageous ant, running rapidly, and 
attacks an intruder fiercely when ita neat is diaturbed, biting 
viciously and ejecting acid, but not raising the gaster between the 
legs, aa do rufa and pratensia, when angry. This species lives in 
clearings of woods, on heaths, and commons, on the borders of 
woods and hedges, by the sides of roads and paths, and loves 
heathy land near pine woods. 

It prefers uncultivated places, sometimes dwelling In meadows, 
at a distance from human habitations, being driven away before 
cultivation, and shuna gardena, as pointed out by ForeP^ — although 
Sohenck records its occurrence in such places^^. The nests and 
nesting places, of sanguinea are very variable, being situated in 
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banks, in rotten stumps, under Btones, in olumps of grass, on and in 
mud walls, under and at the roots of heather, and sometimes small 
nests will occur under an old boot, or anything lying about. 

In summer its nests are often covered with cut grass and other 
vegetable refuse (Schenck says especially the scales of beech 
buds)" — the debris never forming a hillock, but only a carpet 
an inch or so high. 

F. aanguinea is fond of a new nest ; in the summer it selects open 
sunny places, and in winter more sheltered spots ; this change of 
nests takes place in very hot dry weather, and also at the approach 
of winter ; but sometimes it only extends its nest deeper into the 
ground — this is generally the case with colonies nesting in old 
stumps. On July 4th, 1914, I found a colony of this ant at Wey- 
bridge, situated in a hole in the turf ; on August 3rd they had 
moved to a nest, about six yards from the former one, at the roots 
of heather with debris chiefly consisting of chopped heather laid 
over it. On August 24th I witnessed the ants moving again, 
carrying their fellows, pupae, etc., to a spot at the root of a gorse- 
atem some six yards from the heather nest, and by September 15th, 
they had all gone imderground for the winter. 

Escherich has called the summer nests " work-nests,"- and the 
winter ones "rest-nests,"** and I have found in Britain that 
ganguinea rarely appears above ground before May, and often 
retires in September for the winter. 

. A colony may possess three nests, and Forel says they will pass 
the winter in one of these one year and in another the next^*. 
I have found these ants nesting in sandy banks, with or without 
a covering of vegetable detritus, in grass clumps, in old stumps, 
and at roots of gorse, etc. (at Woking) ; under and at the roots of 
heather and in fir-stumps (at Weybridge) ; simply emerging from 
a small hole in the turf (in Guestling Wood and at Hind Head) ; 
in the earth on the top of an old mud wall (in the New Forest) ; in 
large tree-stumps (near Leighton Buzzard) ; under rather loose 
small stones on a railway embankment, and in banks covered with 
thick layers of plant refuse, on the borders of hedges at the side 
of roads (at Bewdley) ; under large stones by the side of a wall, 
with a little vegetable d6bris scattered about (on a moor at Ran- 
noch) ; and under one or two very large heavy stones by the side 
of a path (at Aviemore). Sometimes very large colonies may 
occur ; Wasmann records that at Exaeten in Holland four hundred 
and ten colonies were present, on an area of four square kilometres, 
consisting of over one thousand nests**, and at Luxemburg he 
found thirty-nine colonies in one spot two hundred metres in 
length and one hundred in breadth'^. At Woking a dozen or so 
nests usually occur over a small area, most of which probably 
belong to the same colony, but at Bewdley, in 1909, a large number 
of colonies were present, nests being found all along the railway 
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embankment, and by the ddee of the roads, ete., in difEerent parte 
of the Forest. 

Formica aanguinea finds its way more by tbe sense of si^t 
than that of smell. 

When attacldiig other ante the slave-makers advance in small 
troops, sending out advance guards or couriers to spy out the 
movements of the enemy and ascertain where they are weakeat ; 
these couriers often fall to the rear — their places being taken by 
others — and call up reinforoements. They fight with great im- 
petuosity, their object being to stampede the enemy, and they also 
send troops to attack in the rear. They appear to know at once 
when these mancQuvres have thrown their opponents into a panic, 
but should they meet with too strong a resistance they instantly 
retire. 

F. sanguinea will not attack a large ant, such as rufa, directly in 
front, but endeavours to take it by surprise from the side ; when 
attacking smaller ants, however, these are usually seized at once, 
and quickly dragged backwards — ^tightly grasped to prevent the 
smaller ant from fixing on to the legs or antennae of ita captor. 

F. sanguinea understands well how to resist a siege by a numerona 
enemy ; blocking up the entrances to its nest, removing the brood, 
etc., to safer quarters, and if necessary escaping from the opposite 
exits of the dwelling. 

Ants of this species sometimes play together, pretending to fight. 
Individual ants live for a number of years ; Lead Avebury kept 
some workers (sent to him by Forei), which lived for five years**; 
Wasmann tells me that a queen lived in one of his observation 
nests for thirteen years, and another in the same neat was eleven 
years old when she died ; and I had ants which lived for four 
years, and then only died when the nest was allowed to get too 
dry, the whole colony unfortunately perishing. 

The most interesting fact connected with the life-history of 
aanguinta is its habit of making slaves. This was first discovered 
and the meaning of these mixed colonies pointed out by Huber, 
who graphicly describes the slave-raida witnessed by him. After 
having found Ash-coloured ants mingled with the Sanguine ants, 
he was led to suspect that the former were procured by the latter 
much in the same way as by the Legionaries (Polyergus), and he 
watched their movements from day to day and at length witnessed 
several of their expeditions. He writes — ■" The following will 
convey a just idea of their tactics. On the 15th July, at ten in the 
morning, a small division of the Sanguine Ants was dispatched from 
the garrison, and arrived in quick march, near a nest of Negro Ants, 
situated twenty paces distant, around which they took their station. 
The inhabitants, on perceiving these strangers, rushed forth in a 
body to attack them, and led back several prisoners. The Sai^ine 
Ant^ made no further advance ; they appeared to be waiting some 
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reinforcement. From time to time little oompanieB of theae inseots 
came from the garrison to strengthen the brigade. They now 
advanced a httle nearer, and seemed more willing to run the risk 
of a general engagement ; but in proportion as they approached 
the Negro dwelling, the more soUcitous did they seem to dispatch 
couriers to the garrison, who arrivii^ in great haste produced 
considerable alarm, when another division was immediately ap- 
pointed to join the army. The Sanguine Ants, although thus 
reinforced, evinced little or no eagerness for combat, and only 
alarmed the Ash-coloured Anta by their presence. The latter took 
up a position in front of their nest of about two feet square, where 
nearly their whole force was assembled to await the enemy. Fre- 
quent skirmisher take place all around the camp, the besieged 
always attacking the besiegers. The Negro Ants, judging from 
their number, announce a vigorous resistance ; but distrusting 
their own strength, they look to the safety of the little ones confided 
to their care, and in this respect show us one of the most singular 
traits of prudence of which the history of insects can furnish an 
example. Even long before success is in any way dubious, they bring 
the pupae from the subterranean chambers, and heap them up on 
the side of their nest, opposed to that where the Sai^uine army 
is stationed, in order to carry them oS with the greater readiness 
should the fate of arms be against them. Their young females 
escape on the same side. The danger becomes more imminent ; the 
Sanguine Anta, sufficiently reinforced, throw themselves in the 
midst of the Negroes, attack them on all points, and arrive to the 
very gates of their city. The latter, after a brisk resistance, re- 
nounce its defence, seize upon the pupae deposited on the outside 
, and convey them to a place of safety. The Sanguine Ants pursue, 
and endeavour to steal from them their treasure. The whole body 
of Negro Anta are in flight ; some few pass through the enemy's 
rank, and, at the hazard of their lives, enter once more their habita- 
tion, and expeditiously carry off the larvae, that would otherwise 
remain devoted to pillage. The Sanguine Ants descend into the 
interior, take possession of the avenues, and appear to establish 
themselves in the devastated city. Little bands of troops con- 
tinually pour in from the garrison, and begin taking away the re- 
mainder of the larvae and pupae, establishing an uninterrupted 
chain from one ant-hill to the other : thus the day passes and night 
comes on, before they have transported all their booty. A con- 
siderable number of Sanguine Ants still remain in the Negro 
residence, and on the following morning, at break of day, recom- 
mence the transfer of the rest of its contents. When they have 
taken away all the pupae and larvae, they then carry each other 
to the garrison, a few only remaining behind,"* 

Huber goes on to say that eventually the raiders changed their 
residence, establishing themselves in that of the fuaca colony, and 
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he describea some other slave-making expeditions, etc. 
accuracy of his observations has been coniirmed and amplified 
by Forel and Wasmann in Europe, and by Wheeler with the sub- 
species ean^inea rvbicunda in North America. 

In Britain during all the years that the habits of aat« have 
been studied, since the observations of Gould in 1747 to the present 
time, only four records occur of a slave-raid having been witnessed 
in our country ; it therefore seems advisable to reproduce them in 
detail. According to Farren-White, Frederick Smith was the first 
in England to witness the slave-making instinct in active exercise, 
when he observed a slave-making expedition at Blackwater in 
Hampshire, Farren-White gives the following accoimt from an 
unpubUshed manuscript by F. Smith, in his possession. 

" It was in the summer of 1843 I discovered a colony of this 
slave-making ant, and very closely I watched it, in the hope of 
witnessing what others had described. Three successive years 
passed without any satisfactory result. In the nests I found plenty 
of slaves, or, at least, plenty of a very different species to the 
F. sanguinea, all being black and smaller. One morning, on 
passing the nest, swarms of ants were spread over the bank in which 
the nest was situated. The larger ants, the soldiers, were very 
active, and constantly assuming the most threatening attitudes, 
standing erect, occasionally springing up on their hinderfeet, and 
snapping their jawa with great ferocity. The sun burst out, and the 
whole host rapidly retreated to their subterranean abode. Again, in 
the evening, I visited the spot, and to my delight I found the army 
again in battle array. Numbers of the largest ants at length 
separated from the rest, and formed the advanced guard or van, 
and the whole body was in motion. At a distance of about twenty . 
yards was a nest of Formica fuaca. This was the object of their 
attack. Without the sUghtest pause, the advanced warriors boldly 
entered the nest, and in poured swarms after them. After a few 
moments had elapsed numbers issued forth, each carrying their 
slaves in their jaws. Occasionally, a number of black ants rushed 
out of the nest and gallantly attacked their invaders, but they were 
quickly overcome, and carried off to the nest of the victors. Fre- 
quently, however, they were torn limb from limb, in which case 
their mangled bodies were borne off, no doubt as food, to the nest. 
In plundering a nest, although numbers of ants are carried ofF, by 
far the greater number convey the pupae, or young brood, of the 
black ants, and I have some suspicion that it is these which, being 
bom in the nest, become slaves from birth. "*^ 

In this suspicion Smith was undoubtedly correct, but part of 
his account is contrary to the usual method of procedure, and it 
rather looks as if he had written it from memory sometime after 
the oeciuxence, Darwin was the next, and he saw what was 
evidently the finish of a slave-making expedition. He wril 
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" One evening I visited another community of F. sanguin^a, and 
found a number of these ants returning home and entering their 
nests, carrying the dead bodies of F. fusca (showing that it was 
not a migration) and numerous pupae. I traced a long file of ants 
burthened with booty, for about forty yards back, to a very thick 
clump of heath, whence I saw the last individual of F. saitguinea 
emerge, carrying a pupa ; but I was not able to find the desolated 
nest in the thick heatli. The nest, however, must have been close 
at hand, for two or three individuals of F. fusca were rushing 
about in the greatest agitation, and one was perched motionless 
with its own pupa in its mouth on the top of a spray of heath, an 
image of despair over its ravaged home."** 

Farren-White records that on July 3rd, 1877, when at Shirley 
with one of his sisters, he aeeured a nest of Formica aaTiguiTiea there 
and — "While carefully examining the eanguinea ground — ^for 
there were several nests besides the one I had secured — I was not 
a little interested in observing a worker of saTtguinea carrying a pupa 
smaller than the pupae I had appropriated from the captured 
citadel, and I was still further interested in noticing another worker 
of sariguiTiea hastening along with a similar burden, and yet another 
and another, each laden with what evidently was a precious charge. 
The little carriers were hurrying forward with a jubilant and 
trumphant air, and a peculiar cantering motion, and nothing would 
turn them from their course. Soon we noticed that numbers of 
sanguinea were carrying burdens, a few being larvae, but almost 
all the burdens were pupae. The jocund little people seemed all 
eager to reach their home, which as usual was formed around a 
gorse stump. Some were marching quicker than the rest ; their 
powers of endurance were evidently greater, and those who lagged 
behind were perhaps weary with their long journey and with the 
weight of their burdens, since we could see that they had come 
from far. I watched one worker, who travelled thirteen of my 
paces in three minutes, stopped a little to converse with a slave it met 
with on its way, and hastened on to its nest. I watched one worker 
of sanguinea travel twenty-three paces or yards, and carry the 
pupae to its nest. On its way it fairly outstripped two others who 
were journeying in the same direction and on the same errand. I 
was determined to trace back the scattered file of sanguinea to the 
spot from whence they had come, and so ascertain from whence they 
had obtained their precious burdens. I walked back forty-six 
paces, and discovered that they were filing out of a nest among 
the fern, and from this nest to their own there was constant motion, 
constant activity, and constant excitement. But what of the nest 
which was evidently being pillaged of its infant inmates ? There 
were two workers of F. fuaca running frantically about upon the 
surface, with pupae in their mandibles ; and, in order evidently to 
escape from the fell determination of the marauders who were 
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desolating their home, they hurried into thf feni, and so eaS^v^Sea 
to wftrd off from themselves and infant progeny the threatening 
danger. I opened a portion of the neat, and found a nursery 
crowded with pupae some depth below the §urface of the nest ; 
only one or two workers of fusca were left. The rest had evidently 
escaped with as many of the pupae as they could manage to take 
charge of and save. I noticed several wondering over the desolated 
nest with pupae and larvae in their mandihies. I watched a Jusca 
carrying off a pupa from behind the entrance whence the aanguineat 
were issuing forth. Immediately it saw one of the enemy ap- 
proaching, it dropped its charge and left it to its fat«. The aan- 
guinea then gave it a push, and drove it off in double quick time. 
I then saw another fusca wandering over the nest, and trying to 
escape, as it were, by the back door, with a larva in its mandibles, 
but it was seen and overtaken by a small worker of sanguinta, who 
seized the baby from its perturbed and luckleaa foster-mo thex, and 
bore it off in triumph. I noticed a sanguinea coming up out of the 
nest with a pupa ; and a. fusca observing it, went up a fern-frond 
with the utmost expedition. My sister then observed a tussle 
between a fusca and a sanguinea. The fusca tried to force an 
entrance into its pillaged home ; but meeting with an antagonist, 
thought discretion the better part of valour, and turned tail with 
all speed. These observations were made in the afternoon from 
2.30 to 4.20. I now noticed a satiguinea take off a pupa from the 
same entrance into which the fuaca vainly endeavoured to force its 
way ; and I noticed, further, another pupa within the same entrance ; 
hence was explained the persistence and anxiety of the fusca. It 
had most likely concealed these pupae in the hope that they would 
he saved from the general wreck. A sanguinea had evidently found 
these out, and the fuaca was endeavom'ing to rescue them from 
their inevitable fate. Several fuscae were wandering over the 
disturbed nest. One took ofE a pupa and fled with it in a direction 
contrary to that taken hy the marauders ; at the same time I 
watched a sanguinea frighten off a fusca. Another fusca met a 
sanguinea on the neat, and ran away precipitately. AJjother fusca 
then appeared wandering over the nest with a pupa locked in its 
embrace, knowing not which way to turn for succour and safety, 
One thing was patent from our observations — that between the 
fuscae and the sanguineat. there was a well-defined and clearly pro- 
nounced antagonism. In presence of the sanguineae the fuscae were 
terror-stricken. In fact, the depredators had it all their own way, 
and were able in this instance, at least, to carry out their marvellous 
instincts without destroying a single life."*" 

On July 20th, 1908, I had the good lortime to witness a slave- 
raid, which was taking plaee early m the afternoon at Bewdley, 
and which I recorded as follows : — 

" I found the ants belonging to a neat situated on a high em- 
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bankment of the railway in a great atate of excitement, ail running 
about outside the nest, and very active in the hot sunshine, some 
winged females being also present outside. I then noticed that a 
lot of aangwinea workers kept arriving, carrying pupae, whilst others 
were all hurrying off in the opposite direction, l^ese I started to 
follow, and found they went along the embankment for a good 
many yards, and then descended the steep bank, crossed the 
railway-lines in a slanting direction, and mounted the bank on the 
opposite side. At the top I found them busily engaged in ravaging 
a nest of Formica fvsca. Many workers, laden with pupae, were 
streaming off in the direction of their home ; I had met specimens 
carrying pupae all the time I was tracking the outgoing ants. 
Others were attacking and killing solitary fvsca workers. Several 
futca workers were observed up the grass-stems, etc., holding pupae, 
and endeavouring to escape from the slave -raiders. I watched these 
proceedings for a considerable time, and accompanied some of the 
ants with pupae back to their nest, quite a distance off, though they 
covered the ground very quickly. Several trains passed, but the 
ant« did not appear to be disturbed, as when I went on the lines 
after one had gone through, the ants continued to cross the railway 
as if nothing had happened. It was unfortunate that I did not 
witness the start of the expedition, only arriving after the proceed- 
ings were in full swing."** 

Also on July 15th, 1912, at Weybridge, I observed a number of 
tanguinea workers returning to their nest with fuaca cocoons in their 
jaws. A few fusca workers were noticed in the neighbourhood in 
flight and on the top of grass-stems, some with their own cocoons in 
their jaws, so evidently a genuine alave-raid had taken place'*. 

These slave-making expeditions take place in July and August 
when the males and wing^ females of the slave species have usually 
left their neste, and only dealated females, workers, and worker 
cocoons are present. Both Huber' and Darwin** assert that males 
and winged females of the slave species are never met with in 
aangwinea nests, but this is not absolutely the case, as Morice found 
four males and two winged females of fusea in a sanguinea nest 
at Weybridge on July Ist, 1900*', and Barnes dug up a winged 
fuBca female in a aanguinea nest at Wellington College on September 
6th, 1902*«. 

According to Forel raids generally take place at eleven o'clock in 
the momii^, but may occur at twelve, one, or two, and sometimes 
as late as three or four in the afternoon**, and not more than two 
or three expeditions are undertaken by one colony in one year. 

The exact position of the slave nest must have been previously 
ascertained by single sanguinea workers, scouting independently, 
for when the expedition starts the leaders curiously enough keep 
falling to the rear, others taking their place, and as the ants proceed 
straight in the direction of the nest to be robbed, a number of 
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workers must all know the way in ordej to be able to lead the 
others. They must also possess the necessary memory to find the 
exact spot again ; directions as to advancing, etc., appear to be 
given by antennae strokes. The workers of sanguinea only kill 
individuals of the raided nests when they meet with considerable 
hostOe resistance, or when the defenders fasten on to their legs. 
The main idea seems to be to terrify and frighten away their 
opponents, and thus to obtain possession of as many pupae as 
possible. Since the number of slaves present in a sanguinea colony 
is never as large as the number of cocoons captured during the 
summer, it is evident that not all of the latter are allowed to hatch, 
a number being used as food. Forel has seen a sanguinea colony, 
after pillaging one slave nest, proceed to another eight paces away 
from the former and fifty from their own nest, robbing this also 
before returning home^*. 

Darwin attempted to explain the slave-making instinct in the 
following much criticized passage : — 

" By what steps the instinct of F. sanguinea originated I will nol 
pretend to conjecttu'e. But as anta which are not slave-makets 
will, as I have seen, carry ofi the pupae of other species, ii scattered 
near their nests, it is possible that such pupae originally stored a* 
food might become developed ; and the foreign ants thus unin- 
tentionally reared would then follow their proper inatineta and do 
what work they could. If their presence proved useful to the 
species which had seized them — if it were more advantageous to 
this species to capture workers than to procreate them — ^the habit 
of oollecting pupae, originally for food, might by natural selection 
be strengthened and rendered permanent for the very different 
purpose of raising slaves. When the instinct was once acquired, 
if carried out to a much less extent even than in our British F- 
sanguinea, which, as we have seen, is less aided by its slaves than 
the same species in Switzerland, natuiral selection might increase 
and modify the instinct — always supposing each modification to be 
of use to the species — until an ant was formed as abjectly dependent 
on its slaves as is the Formica rufesctns."^* 

In spite of opinions to the contrary this is an accurate statement 
of what does take place, for, as we have seen, other ants besides 
the slave-makers do raid strange nests and st«al the pupae for food 
(DonisthoTpia futiginosa, Myrmica, etc.), and will occasionally 
actually bring them to maturity. F. sanguinea has not lost the 
instinct or power of working, both in the construction of tieir 
nests and in bringing up and attending to their brood, and indeed 
can live and prosper without slaves at all ; hence they have been 
caUed facultative slave-holders. Wasmann has suggested that 
fewer slaves are present in the largest and oldest colonies, and that 
when a colony is old enough it ceases to make slave -raids* * ; but 
this is not proved to be always the case. 



D. Sharp eaya aanguinea very frequently lives without slaves**, 
but this ia hardly the fact, at any rate in Europe, Forel mentions 
that in Switzerland he has seen a few colonies ol eanguinea without 
slaves**, and Wasmann says that in Holland such slaveless colonies 
are very rare'', 

Forel, when recently describing a very large community of 
sariguinea without slaves, records that only three or four times in his 
life has he ever before found sanguinea without slaves. At the 
Chalet Boverat below Lausanne in a large meadow he discovered 
forty sanguinea nests, two to five metres distant from each other, 
over a length of over one hundred and fifty metres, all connected 
by chains of ants, and not a single slave occurred in any of them. 
He thinks it probable that the sanguinea had exterminated all the 
fusca species in the neighbourhood, as he was unable to find a single 
neat anywhere near'*. 

I have never found a sanguinea nest in Britain which did not 
contain slaves, and the suggestion that our species is less aided by 
its slaves than those in Switzerland appears to me to be very 
doubtful. 

■ Wheeler points out that the normal slaves of F. sanguinea are 
membera of the P. fusca group, namely, fvsca, glehariay rvbescens, 
gagates, rufibarbia, and cinerea, but it occaeionaUy enslaves members 
of the rufa group {ruja, pratensis, and their varieties). He says 
there can be no doubt that the typical fitsca is the form moat fre- 
quently enslaved in Northern Europe and at high elevations in the 
Alps, but in the valleys of Switzerland the varieties glebaria and 
rubescena and F. cinerea are the commonest slaves**. 

Wasmann found that in Holland fusca was the moat common 
slave-species'*, but that in Luxemburg rufibarbis was more generally 
used**. 

Two fusca forms may be present in one sanguinea nest, or even 
fusca and rufa forms together. 

On July 27th, 1875, Forel observed a rufa-like nest on the side 
of a road near Laegem which on examination proved to contain 
both aanguinea and rufa workers, the latt«r being a httle more 
numerous than the former, and generally small in size, and no fusca 
■workers were present**. Waamann on the other hand found a 
sanguiTKa colony at Exaeten in which ten per cent of the slaves were 
rufa, and five per cent fusca^'^. 

In the summer of 1886 Forel discovered a sanguinea-pralensis 
colony at Fisibach in which the former were of large aize and more 
numerous than the latter, which were small in atature**. Waamann 
h&s also observed sanguiTtea colonies which contained only pratev^ 
as slaves, as well as colonies with both fusca and pratensis aa 
slaves ; but a mnguinea-fusca-prai&nsis colony described by Riisch- 
kamp is a rather more complicated afiair. In April, 1911, he knew 
of a normal 8an(;uinea-/udca colony, which was partly dug up May, 
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1911, and February, 1912. and on each occasion a aan^umea queen, 
some workers, and slaves were taken for observation purposes. In 
August, 1912, prattnsis workers were found to be present in the 
nest, and on completely digging up the same, a dealated pralensis 
female was found, which must have been adopted by the queenJess 
aanguinea-fusca colony**. 

In Britain /". /iwco is undoubtedly the usual slave species ntilized, 
indeed I have never found any other /twca form present in aangvinm 
nests in nature, and only once any other slave ; when at Rannoch I 
took specimens of F. mja var. aljiina in company with fusca in a 
aanguinea colony situated in a locality where alpina nests occurred'*. 

F. Smith says he has found ctinic^ria in san^fwittea nests in Eng- 
land'*, though he gives no dates or localities for the same, but there 
is no reason why this should not be the case, for sanguinta enslaves 
the fiisca species that happens to be living in the same district. 

I have placed in my sajiguiriea observation nests worker cocoons 
of F. fusca, gkbaria, rufiiarbis, rufa, and pratensia, all of which have 
been taken into the nest^, some of each having been allowed tc 
come to maturity and act as slaves. 

D. Shaip says that sanguinea " possibly utilizes Lasivs flavns " 
as a slave in England** ; he probably made this statement because 
F. Smith has published that he had found /lava workers in san- 
guinea nests^*. In 1843 the latter author records that one evening 
he saw some sanguinea workers pillaging nests of D. nigra and D. 
ftava at Cove Common, carrying off their workers and pupae ; 
this he concluded was a alave-raid* ; and Schenck says he has found 
D. alisTia workers and pupae in aanguinea nests at Nassau '■''. Forel 
criticizes the belief of Schenck and Smith that sanguinea makes 
alaves of aliena and fiava pupae, remarking that this was a com- 
plete error, sanguinea always devouring the Donistkorpea pupae 
given to them**. 

Forel further points out that aanguinea workers often attack 
nigra and flava nests and amuse themselves by killing the inhabi- 
tants'*, and Wheeler writes : — " Even aanguinea shows a tendency 
to lapse into the ancient instinct of plundering the nests of different 
species of ants indiscriminately " ; he describes as ridiculous a 
foray of a large sanguinea rvhicunda colony on a woodland variety 
of Myrmica acabrinodia he witnessed in America**. 

On July 10th, 1912, I myself observed an attack by sanguinai 
on a colony of D. umbrata at Weybridge, the nest of the lattej 
being situated under a gorse root some twelve paces away from 
that of the former. A row of aanguinea- workers stood outside the 
umbrata nest on guard, while others had penetrated under the root, 
and a large number of dead umhrala were lying about, and many 
of the aanguinea had dead workers of the attacked species fastened 
to their legs and antennae'*. 

Forel records that one fine day he saw a thick column of 
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gtiinea workme march to a j^atensis neat, drive oil the latter and 
steal their large male and female cooooiia, which they devoured, 
but, as he suggesta, had they beea worker cocoons some of them 
would probably have been taken home to be brought up aa slaves**. 
Various authors have recorded finding species of ants, other 
than slaves, in sanguinea nests, and Rothney took D. nigra, D, 
fiava, M. acaimnodiB, M. ruginodis, M. lobioorms, Le-plothorax 
acerworwm, L. nylanderi, and Tapinoma erraticum in such situations 
at Shirley*^. 

In some of these cases no doubt the alien species were hviug near 
to the saTiguinea, and as Forel has pointed out, what appeared to 
be mixed nesta were really only compound nests. I have twice 
found a Tapinoma nest quite oloao to a sanguinea nest at Wey- 
bridge, in fact the former might almost be described as being 
situated in the latter, but Tapinoma can well protect itself with its 
repugnant discharges, and the Formica would leave it strictly 
alone ; and I have also several times found nests of Myrmica lobi- 
camis situated beneath nests of F. sanguinea in the same locality ; 
and species of Leptotiwrax, as we have seen, often associate with 
other ants, but none of these examples repreaent the phenomenon 
of dulosis in any way. 

According to Hiiber the slaves are better qualified than their 
iters to take care of the larvae, and to them is entrusted this 
lortant duty ; he also saya they close and open the doors of the 
it", but we have already seen sanguinea is well able to carry out 
these actions unaided. When migrating the masters carry 
their slaves, and if a neat be diaturbed the largest satigmnea workers 
rush oiit to see what is happening, threatening with open jaws, th« 
;e specimens often acting as aentinela at the doors. I had a 
sanguinea worker (recognizable because it had lost one of 
antennae) which always undertook these duties, 
~ie slave-owners spend a large part of their time attending 
lidae on trees and bushes and in hunting small ants and other 
:ts ; I have found amongst other remains in a san-guinea nest 
body of a large " Humble Bee." 
It has been suggested that the slaves do not leave the neat of 
their own free will, and Darwin aays that Smith informed him he 
had never seen the slaves either leave or enter the nest^*, but 
this is not always the case. Darwin himself records that during 
the month of July, 1860, he came across a community with an 
unusually large stock of slaves, and he observed a few slaves 
mingled with their masters leaving the nest and marching along 
the same road to a tall Scotch fir tree, twenty-five yards distant, 
which they ascended together, probably in search of aphides or 
oooci^*. I have frequently seen fusca workers coming in atid going 
out of their owners' nests, and foraging near. 
The winged sexes of sanguinea may be found in the nests from 
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May to September. Scheucit records males aa met with in a neat 
at Nasaail on May 19th, 1852", and both sexes in other nests from 
July 9th to IStb''. Forel gives the middle of June to the end of 
July^*, and Wasmann the middle of May to July, and he say.s 
males and females are seldom found in the same nest at the same 
time^", but Smith found ail the sexes in the nest in August*'. 
I have found males only in nests at Woking and Weybridge in 
July, August, and September, winged females in plenty in nesta 
at Woking on June 29th, 1912, and males and winged females 
together in the nests at Bewdley on July 20th, 1909, etc. On 
September 5th, 1613, 1 took some micraners, only 6 mm. in length, 
at Weybridge ; at Bewdley on July 20th, 1909, micraners'* measur- 
ing 7 mm.. while the largest male met with in that locality was 
10 nun. in length. Escherich mentions eariguinea females with short 
wings*', which from what we know of such cases in Doniatftorpea, 
etc., may be mermithogynes ; Wasmann records workers of the 
size of normal females, but with broader thorax and shorter wings, 
which he classes as gynaeooid macropseudogynes'". 

Three gynandromorphous specimens of sanguinea have been 
recorded. Tischbein* found an ergatandromorph in a sanguinea nest 
on July 28th, 1851, at Herrstein, in which males but no winged 
females occurred. This may be described as follows : — 

Nearly comploto lateral ergatandromorph ; male on left, worker on right 
side. In the head, the left mandible, outer third o! clypeiia, antenna, eye, 
median and lateral ocellus, are male, though the blsek colouring also covers 
the ainallor right ocellus. Remainder of head red (worker). Thorax and 
petiole male on left, worker on right, the line of division being median od 
the dorsal BurFaoe, and the strueture of the meso-, meta-, and epinotum 
ootreapondingly asymmetrical. Left half of thorax black, right half red, 
sharply divided above ; on the ventral surface the dividing Ime is median 
only on the prothorax but passes outside the middle and hind coxa on the 
male side. Petiole sharply divided into a blaek male (left) and a red worker 
(right) half. Caster black, with a large red blotch on the right side at the 
base of the first segment. The pilosity and sculpture of the left side arc male, 
those of tbe right, worker. £xt«mal male genitalia are present on the left 
side and the anal stemlte is present only on this side. Remaining organs of 
this region quite malformed. All the legs, and the coxae of the male aide, are 
red and hence of the worker type. Wings of the male (left) side of normal 
size, but their veins and stigma are paler. There are no wings on the worker 
(right) side. 

This appears to be the first description of a gynandromorphous 
ant. When examining sanguinea nests at Bewdley I had the good 
fortune to meet with an ergatandromorph on July 20th, 1909, and 
a gynandromorph on the following day, both in tbe same colony ; 
these I described thus : — 

" Nearly complete lateral ergatandromorph ; male on right aide, worker 
on left. Right antenna male, left worker. Right mandible, eye, lateral ocellus, 
and median ocellus male ; loft mandible, eye and lateral ocellus worker. 
The head is black, with the exception of the left mandible, left half of clypeua, 
a smaJl patch before left eye, and left cheek, which are red. Thorax and pi " ' 
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msiB on right, worker on left, tlie line of diviaion not boing quite straight 
however, tlie black colour on the right aide of the mesouotum encroaching 
□n the red oolour of the left side. Petiole divided Bharply, btack on right, 
red on left side. Gaator black, the right half with male pilosity and sculp- 
ture, left half worker. External male geiutaha are present on the right side, 
the anal Btemite being present only on that aide. The red and blaok oolour 
13 sharply defined beneath, but the coxae ere all blaok and rod bb in the male, 
and the legs on both sides are somewhat tnfuscate, the tarsi on the right side 
being longer. Winged of course only on right side, the veins and stigma are 
pale, and more like thoac of the temale. Long. 7 mm."" 

" Lateral gynandromorph ; male on left side, female on right. Both 
antennae female, head somewhat small, but female shape, left eye a little 
larger than right, ooelli female. Head black, with exception of ciypeus and 
right mandible, which ore red ; greater part of thorax red and black, evenly 
divided laterally, only the top right comer of the epinotum being red, A 
bit of the aoutellum and poBt-HOutellum on the left aide where the wing is 
joined, red. Petiole sharply divided, red on right side, black on left. Osster 
blaok, the right side with female pilosity and sculpture, left side with that of 
male. Colour sharply defined underneath. Legs and oosao female on right 
side, male on left. External male genitalia are present on left-hand side. 
Fully winged on both sides, the stigma and veins being darker, as in the 
male. Long. B mm,"" 

Andre gives June and July for the marriage Sight of sanguinea^^, 
and Schenck July'-'-, while Smith Buggesta August". Forel aaw the 
males and winged females leaving a nest at Vaux from seven to 
eight o'clock in the morning on July 3rd, 1873** ; I have found 
winged females away from their nesta at Bewdley on July 20th, 
1909. 

Pseudogynea of sanguinea have been observed in numbers, and 
WaBmaim attributes the occurrence of these entirely to the presence 
of the beetle Lomechusa atrumosa ui their nests. 

I shall not discuss the subject fully now, hoping to deal with it 
at length on a future occasion, and shall therefore only give the 
results which Wasmann deduces from his observations on the 
occurrence of these forms, and my own experience, such as it is, 
with these curious individuals. He haa studied and described 
numerous forms of them, in Holland and in Luxemburg, and he 
says : — 

(a) The paeudogyne district always coincides with the Lome.- 

chuaa district. 

{6) The pseudogyne-holding colonies are always the centre of 

the Lomechusa district, 

»{c) Outside the Lomechusa district pseudogynes are never 
found in sanguinea colonies, 
{d) In colonies where Lomechusa only dwells as an imago, 
pseudogynes are not produced, but rather only in those in which 
Lomechusa has brought up its larvae for many years*'. 

On May 22nd, 1908, I found pseudogynes in plenty in a colony 
of F. sanguinea in the New Forest, but after having dug up the 
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whole neut, the most careful examination of it on a large wbit« 
sheet failed to produce either Lomeckuea or its larvae'". This 
appears to be the first time a pseudogyne has been found in Britain, 
nor have I been able to detect such specimens in any of the British 
collections which I have examined. This is the more remarii- 
able, as pseudog;vTie8 are very conspicuous objects, especiaUy 
those of sanguinea, with their hunch-backs and usually lighter 
colour. 

On May 26th, 1906, I discovered Lomechusa atrumoea in a aan- 
guinea nest at Woking, no pseudogynes being present, and I have 
observed this bootic every year since in various nests throughout 
the sanguinea area, which is not large in that locality. On May 17th, 
1907, 1 found over sixty specimens of the beetle in a single nest, and 
for several years I bred it in my large observation nest at home. 
During all this time, until 1913, not a single pseudogyne was 
observed at Woking, although specially searched for. In 1913 the 
beetle appeared to be very scarce, I only saw a single specimen, 
but on May 12th two nests of the ant situated near to each other 
contained pseudogynes, quite ten per cent of the ants in one of 
them consisting of this form*^. These nests were moat carefully 
dug up, but neither Lomechusa nor its larvae could be found, and 
the anta, and debris of the neste, were replaced in their original 
situations. On June 12th, 1914, two colonies of sangidnea were 
found, their nests occurring in almost the same spots as in the 
previous year ; both contained pseudogynes, though not so plenti- 
ful as in 1913, and in one of thera two or three Lomechusa larvae were 
present, in the other over a dozen. 

For a number of years Wasmann kept statistical charts of very 
large colonies (consisting of many nesta) of saiiguinea, and every 
credit should be given to him for these exhaustive observations, 
although my experience which, after all, only consists of more or 
less negative evidence, does not appear altogether to support his 
theory. The number of dealated females of sanguinea present 
in any nest varies considerably at different times : in 1912 I was 
unable to find a wingless female, when badly wanted for experi- 
ments, though the winged females were abundant ; but in 1913 
dealated females were present in every nest — in one I counted no 
less than thirty -seven^*. 

Forel states that eggs are first laid by the queens in ApriP^, but 
in captivity I have observed the latter to lay as early as January 
and February, no doubt on account of the higher temperattu'e of 

In queenless nests the workers of F. sanguinea lay large quantities 
of eggs (at any rate in captivity) — the greater number of these eggs 
are devoured, but those which have come to maturity have (accord- 
ing to Forel, Lubbock. Wasmann, and Viehmeyer) only produced 
males. Crawley thinks that workers were produced in such a 
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in his posaeaaion, but he is now making further more careful experi- 
ments. 

In quite young colonies workers only are reared, the males 
and females only appearing when the colony has reached a 
certain age ; afterwards worker cocoons occur, chiefly from July 
to September, but they may occasionally be present, earUer or 
later, in June and October. Male and female cocoons which I 
collected in a nest of this species at Rannoch on July 16th, 1913, 
hatched during the same month. The pupae are usually enclosed 
in cocoons, but Schenck records finding naked pupae at Nassau^, 
and I found a number of the latter in a neat at Weybridge on 
July 22nd, 1911. 

We have seen that females of the rufa and txaecla groups are 
unable to found their colonies alone— the females of the sanguinea 
group are equaUy incapable of founding such colonies. In 1909 I 
took a number of fertile females, from Woking, Aviemoro, and 
Bewdley, and isolated them in bowls, with damp sponges and sand, 
where they remained for months without laying or excavating in the 
sand, and eventually died'^; and again in 1910, under similar con- 
ditions, fertile females from Woking laid eggs which were left 
scattered about ; these were never attended to, and did not hatch, 
the females dying'*. Viehmeyer made similar experiments in 1909, 
with the same results*'. 

As we have seen, colonies of F. sanrjuinea often spread over a 
large area, branch and twin neets being formed, and young females 
are received back into the nests. 

One of my observation nests of sanguinea was obtained from 
Woking in 1910, and when the queen died the next year I col- 
lected some more females at Woking and introduced one of them 
on May 5tb, 1911. She was at once accepted by the sanguinea and 
their slaves, and having lost one antenna and two legs by injury 
when digging up the nest, was always recognizable. On May 27th, 
1911, I introduced a second female, also from Woking but taken 
from another nest, this also was accepted, as was also another 
female taken at Woking in June, 1313, and introduced into the 
nest on December 30th, 1913. All these three females laid eggs 
every year and lived as queens in this neat until April, 1914, when 
the whole colony perished. 

In 1905 Wheeler pointed out that although isolated sanguinea 
queens are often seen running about on the ground and seeking 
suitable nesting sites, no one had been able to show that these 
insects can found colonies without the assistance of alien workers, 
and he stated that a sanguitiea queen very probably establishes her 
colony in a depauperate nest of an auxiliary species**. Subsequently 
in 1906, Wheeler proved the possibility of his suggestion by experi- 
ments, with the American subspecies rvbtcunda [Bull. Amer. Mus, 
\ 33-105 (1906)], and in 1913 he says that in Europe 
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■■ Vielimeyer, Donisthorpe, and Wtieinami have shown toat the 
female sanguinea eatablishes her colony by entering a fusca neat, 
appropriating some of the pupae and killing or driving away any 
of the fusca workers that venture to attack her or seek to deprive 
her of her booty. She guards the kidnapped young, and eventually 
helps them to hatch, thereby eurroundrng herself with a troop of 
nurses for her own brood as soon as she begins to lay. This methotl 
of colony formation in the typical sanffuinea is the same as. thai 
first described by niyself [W. Wheeler] for our American subspecies 
nibicunda and aubintegra.'"'^ 

Since Wheeler first suggested how sanguinea queens found their 
colonies, a number of observations in nature and experiments with 
captive ants of these species have been published, making us ac- 
quainted with the different stages of colony founding. 

In the summer of 1898 Schmitz saw a female F. sanguinea 
endeavouring to enter the different doors of a F. fusca nest, near 
Exaeten, going in by one door, then coming out and re-«ntering by 
another, and so several times backwards and forwards ; the 
numerous F. fusca workers about did not hinder her, but Schmitz is 
now unable to remember if she was finally accepted^'. 

Wasmann records that he once found at Exaeten in Holland a 
dead sanguinea female in a rufibarbis nest, held by the legs and 
antennae by a niunber of the rufibarbis workers*^. On September 
15th, 1887, he observed at Exaeten a small sanguinea-fuaca colony 
in which the sanguinea workers were all small and not fiUly coloured, 
their numbers at the most not exceeding a hundred individuals, 
while the fusca workers to the number of about two hundred were 
all large and mature, the only queen present being a sanguinea 
female^'. Again on May 23rd, 1889, in the same locality, he 
discovered a very small colony consisting of only ninety fusca 
workers, a sanguinea queen, and five freshly-hatched workers of 
the latter^* ". 

In the spring of 1909 Forel, when in company with Wheeler and 
Viehmeyer, found in Valais, under a stone, two fertile satiguinea 
females in the middle of a small heap of cocoons of F. rufibarbis and 
some workers of the latter, the little colony also containing a dozen 
small sanguinea workers, which were older than those of the rufi- 
barbis.*^ 

Viehmeyer also records the last observation, and in the middle 
of August of the same year, near Dresden, he found under a stone 
in a small earth-hole a sanguinea female, two very small sanguinea 
workers, and three equally small fusca workers. On searching 
further, n fusca female was discovered, two more fusca workers, and 
some pupae. This made him think of an alliance between the 
sanguinea and fusca females, as the workers of the former were 
certainly not younger than those of the latter. He put a sanguinea 
and fusca female together, and in four days they were quite frier '" 
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together, but subsequently the neat went wrong, and they both 
died on the same day*". 

In 1911, 1912, and 1913 I tried numerous similar experiments, all 
of which were failures, for although the strange females generally 
become friendly, resting side by side and cleaning ea«h other, etc., 
and often living together for months, before any results were 
obtained one or the other haa died. 

On July 3rd, 1913, Crawley found a sanguinea-fueca colony 
(9ituat«d in a tree-stump at Weybridge) consisting of an equal 
number of workers and cocoons of both species, the sangvinea all 
being small. He took as many of the pupae as he oould obtain, 
which subsequently hatched and produced thirty-five sangmnea 
workers and thirty-four fusca workers. The situation of the nest 
prevented him from digging it up properly to ascertain if a fuaca 
queen was present as well as a aanguinea^^. 

On May 1st, 1914, Pinkney discovered a small colony at Woking 
(situated in a bank) which consisted of a sanguinea queen, sixty to 
eighty very small 3anguinea workers, and three fusca workers^*. 
The six cases mentioned above are, as far as I am aware, all the 
incipient colonies of F. sanguin&a that have been recorded in 
Europe. 

In 1910 Waamann enumerated the following six ways in which 
he suggests fertUe sanguinea females may found their colonies : — 

1. With the help of workers of their own colony : by branch 
nests. 

!. With the help of workers ol a strange colony of their own 
I species : by the adoption of the female into a strange colony. 

3. With the help of grown-up workers of the ausihary species : 
I by the adoption of the sanguinea female into independent 
I colonies of fusca or rufibarbis. 

4. With the help of worker pupae taken by force from the 
luxiliary species : colony-founding by a pupa raid. 

5. With the help of pupae of the auxiliary species, which 
mnguinea workers had left behind when plundering a slave- 
nest : coiony-foimding with pupae found. [After a slave raid 
at Ltppspringe which Wasmann observed on July 21st, 1909, he 

I found a number of fusca pupae left behind which the sanguinea 
workers had either forgotten or intended to come back for, and 
in any case he suggests a sanguinea female wandering about after 
the marriage flight might easily have discovered them and 
appropriated them to bring up her brood when hatched. This is 
quite feasible, for when I introduced fusca pupae to sonic of my 
isolated sanguifiea females they sometimes collected them and 
rested on the top.] 

6. With the help of females of the auxiliary species, when a 
mnguinea and a fusca, or rufibarbis, female find themselves 
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tt^ether after the muirioge flight : colony-foundin^D^^no^ 
metroae"*. [Wttsmann's aUometro8e=aii alliance between 
females of diScrent Hpeciea or racea to found a mixed colony. J 

A number of oxperimenta have been carried out, in captivity, 
on the behaviour of F. sanguines females, when introduced to 
colonies of F. fusca and its ra«es, but only a few con be given here 
to illustrate what takes place, 

In 1909 I carried out some thirteen expei'iments, only two of 
which were successful, in all the others the eanguinea female was 
either killed at once by the/u«ca workers or died subsequently froui 
injuries received from them. One difficulty in these experiments 
is that it is not possible to provide a means for the female to escape, 
as she could under natural conditions. In order to teat this ques- 
tion in the most exhaustive manner, we require a young fensale 
just after her marriage flight, and also a small, or impoverished, 
fusca colony, both of which are exceedingly hard to find, especiaUy 
just when wanted. I therefore made up small colonies of fueca, 
and its var. gltbaria, by putting a limited munber of workers and 
pupae into a combined " Fielde and Janet " nest, and introduced 
eanguinea females. I used both old deiilated and doubtless im- 
pregnated females, and young wuiged vii^in females, taken from 
aanguinea nests. From the latter I removed the wings, as Wheeler 
has shown that when the wings of a Formica female are removed, 
she acquires the instincts of an impregnated female. 

No. 1. A small colony of F. fusca, consisting of workers and 
larva« taken at Sherwood Forest on June 13th, 1909. — June 24th, 
a aanguinea female, taken in a nest at Aviemore on May 17th, 
was introduced. She still retained one wing, which was removed. 
The fv.aca workers ran away when the female first approached 
them, but later attacked her. She retaliated by biting, and in the 
evening they were still fighting. The female did not pay any 
attention to the larvae, and did not try to conciliate the workers, 
but ran away from them.— June 25th, five workers had boon killefl 
by the female, and the remainder were in the passage between the 
two compartments with the larvae.- — June 27th the workers still 
occasionally attacked the female, several of them were killed. — 
June 28th, the female appeared to be accepted by the workers, as 
they were all resting together, and several were cleaning the female. 
— July 2nd, the female was dead, no doubt from injuries received 
in the previous encounters. 

No. 2. July 4th, 1909, introduced dealated eanguinea female 
taken at Woking, May 5th, into a small fusca colony with pupae. 
The female approached the pupae, tapped them with her antennae, 
and was evidently much interested in them. The workers removed 
the pupae, but the female was only slightly attacked, and repulsed 
the workers. A little honey was given to the ants, and the fern 
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fed aide by side. — July 6th, the female had collected 
all the pupae into a comer and rested on them ; two workers were 
with her, but aeveral others were dead and injured. — July 6th, 
the female was on guard over aU the pupae in one corner, and all 
bnt three of the workers had been killed. They tried to remove the 
pnpae one by one, but the female brought them back again. Some 
pupae and larvae from a fuBca nest from Weybridge were intro- 
duced, and the female collected them all together into her comer. — 
July isth, only two workers not killed, these were quite friendly 
with the female, all resting together on the pupae. All went well, 
and they all remained on friendly terras till the termination of the 
experiment. 

No. 9. On July 12th, 1909, Hamm sent me a small fusca colony 
from Sbotover, near Oxford, which contained many pupae and 
workers.— On July 23rd the wings were removed from a virgin 
aanguinea female (taken at Bewdley) ; she was first placed in a tin 
with some pupae, and afterwards introduced into this colony on 
July 24th. She killed two workers, which attacked her, and later 
captured some of the pupae, on which she rested in a comer, 
the workers collecting the remainder into another comer. Later 
ehe injtired a worker, killed another which fastened on to her leg, 
and captured more of the pupae.— July 25th, all the workers but 
one were killed, the female resting on all the pupae in a comer. — 
July 26th the female carried the pupae about and arranged them 
all together. A few glebaria workers were Introduced into the nest, 
and when these approached the pupae the sangmnea female sprang 
forward, seized and shook them, aa a terrier shakes a rat, killing 
them all. This experiment differed slightly from the previous one 

(. that the female killed all the workers, and took poBsession of all 
le pupae". 
In none of the thirteen experiments when a sangidiiea female 
is introduced into a glebaria colony was she accepted by the 
orkers ; she was always killed by them, generally the same day. 
In one of my experiments carried out in 1912 the result demon- 
strates how powerfully a female aangmrita can resist when attacked, 
and where if she had been living in nature she might poaaibly retire 
and escape. On July 10th a sangvinta female sent to me by Marti- 
neau from Bewdley was placed in the light chamber of a nest con- 
taining a strong colony of F.fvsea from Porlock, and blocked in by 
herself with cotton-wool as I was going away for a couple of days. 
On my return on July 13th I found the fusca workers had forced 
an entrance, the sanguinea female was dead, and no less than 
fifteen dead/iMC» workers lay beside her.'* 

The next two experiments show that not only do artificially 
deflated virgin females exhibit the same instincts as newly fertilized 
aelf-deiilated ones, but that they also lay eggs. 

On July 2nd, 1912, I removed the wings from a young virgin 
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aartgutTiea female taken at Woking in a aanguinea neat, in which^^^ 
males were present. She was introduced into the light chamber of 
a small plaster-nest with two divisions, the dark chamber of which 
contained seven /usco females, three /iMca workwa, a few larvae and 
one cocoon. (This small brood had been brought up by these anta, 
which had been taken from a Juaca colony at Hynish, Tiree, in 
April.) The sanguinea female soon entered the dark chamber ; the 
fusca females and workers ran away and hid in corners, and later in 
the day all but one female bad gone into the light chamber, taking 
the larvae with them, but the sanguinea female had captured the 
cocoon, which she held in her jaws. On July 3rd all the fusca 
workers bad been killed and the aanguinea female was again holding 
the cocoon in her jaws, the fuaca females being all huddled together 
in one comer with the larvae. July 4lh, one of the fueca females 
had been killed, and the sanguinea female had collected the two 
largest larvae and the cocoon. Four of the fueca females were now 
removed, being required for other experiments. July 5th, the two 
Tentaiaiag fusca females had been attacked, one having had both her 
antennae bitten off, and on July 7th both were dead and the 
sanguinea female was resting on the cocoon and the two larvae. 
July 8th, a naked pupa from a fusca nest from Porlock was intro- 
duced, and the sanguinea female added it to her collection. July 9th, 
the female still resting on her heap, ten fiisca cocoons were intro- 
duced; these she also collected and placed with the others. July 13th, 
the Tiree cocoon produced a callow, and the empty case had been 
carried into the next compartment. The largest larva had changed 
into a naked pupa, and the sanguinea female and the callow were 
resting together on the other cocoons and on the two naked pupae 
and the small larva. 

July 14th, another empty pupa case was found in the light 
compartment, but as no second callow had hatched, the female 
must have eaten its contents. July 15th, a second callow emerged, 
apd on the 17th a third, whilst a single egg was present. July 18th, 
a fourth callow appeared, and the egg had vanished, the female 
was still helping to carry about the cocoons'*, and by August 10th 
eleven /waco workers had hatched. During the whole of 1913 nothing 
of moment happened in this small colony ; a, fusca worker escaped 
on March 18th ; one died on September Ist and two more on 
November 5th ; two more workers died before January 20th, 1914, 
three more in February and another in March. On April 4th the 
sanguinea female had laid a small packet of eggs, and on the lOth 
she was holding them in her jaws, the one remaining /Msca worker 
resting beside her. On Aprd 15th the eggs had disappeared, but 
on the 17thmorewerelaid, and the worker carried them about. The 
number of eggs increased, but they did not hatch, and on May 25th 
they were found to be mouldy, so I transferred the Queen and the 
worker to a small " Crawley-Lubbock " earth-nest. On June 2od, 
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1914, when I introduced a few small fusca cocoobb, hoping the 
queen might lay again and have a larger family of workerB to look 
after her eggs, she was unfortunately crushed and died two days 
later. 

On July 25th, 1912, Crawley placed an artificially dealated virgin 
sanguinea female in a glass-topped box containing two workers, a 
number of pupae, and a callow of glebaria from the New Forest, 
when the two adult workers each seized a pupa and ded to the top 
of the box, where they remained, holding the pupae for two days 
without having been observed to move. The aanguinea female 
took no notice of either workers or pupae until the next day, when 
she collected the pupae together and rested on them with the 
callow ; more callows hatched from day to day ; the two mature 
workers were found dead on July 28th. By the 31st there were 
ten callows with the female on the pupae and all were on good 
terms''^. Crawley tells me that all the pupae hatched, and that the 
female laid eggs in the spring of 1914, and at the present time a 
pupa and some large larvae are alive ; these are presumably the brood 
of the sanguinea female. Wasmann performed some experiments 
with young fertile aajnguinea females and found that Jusca workers 
adopted them readily.but Viehmeyer, and subsequently Wasmami 
himself, found that sanguinea females pillaged the cocoons and 
killed th&fuaca workers. It would therefore seem that this violent 
method is the more usual. 

If Darwin had known, as we know to-day, that the queen 
8anguin.ea does not herself found her colony, but from the very 
first steals the fusca pupae, one of his greatest difficulties would 
have been removed, viz. why it is that workers, which do not 
normally breed, inherit the slave-making instinct'^. 

The following myrmecophiles have been taken with F. sanguinea 
in Britain : — 

Coleoptera : Oxypoda recondiia Kr., 0. haemorrkoa Sahl., Dinarda 
dentata Gr., Lomechuaa atrumoaa ¥., Myrmedonia Hmbata Pk., 
Drusilla caTutHcrdata F., Nolotheda flavijiesGi., Lamprinua aaginaivs 
Gr., Quedivs brevia Er., Othiua myrmecophilua Kies., and Hetaeriua 
ferrugineua 01. 

Formicidae : Leptothorax acervorum F., and L. nylanderi F6rst. 

Idmeomonidae : Pezomaehua intermediua Farst. 

&ac<midae : Packylamma baccaia Nees. 

Pxoototrapldae : Proctotrypea gravidator L. 

Diptffla : Peevdacteon {=Pbora) formtcarum Verrall. 

Hetcffopteia : Alydua caicaratua L. (larva and nymph). Nobis 
lativentris Boh, (larva), and Pilophorus perplexus D. and S. 

Collembola : Cyphodeirus { = BecMa) a&inos ^ic. 

Araneina : Evanaia inerena Camb., Micatia pulicaria Sund., 
Micarisoma fesHva O.K., Dt/adera cambridgei Thor., Barpactes 
hombergi Sep., and Tkeridium riparium Blkw. 
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Acariua : Laektps myrmecophilua Beri., »nd L. cuneifer Mich. 
Cnutacea : PorceUio dmhtx t. ru^a Bagnall, and Plai^ariknu 
hoffmanafggi Brdt. 

Formica tnsca L. 

Formica Jtiwa Linnaeus Syat. Nat. (Ed. 10) I 580 (1768)'. [" Grande 
Pourmie noire " Do Geer M^m. Hiat. Ins. 2 1082 (1771)']. Formica nigra major 
BetiiuB Gen. Spec. Ins. Do Geer7B (1783)'. Pomwca ^wp« Fonroroy &itom. 
Paria. 2 462 (178E)*, Farmica/vMa Fourcroy Entom, Paria. 2 463 (1786)'; 
Razoumowaki Hist, Nat. Jorat. I 224 (1789)'. Formiea triatit Chriet Natnrg. 
Ins. 613 (1791)'. FoiTnica nigra Latreiiie Esa. Hist. Founnis France 39 
(1798)'. Formica /jtaca LatreiUe Hist. Nat Fourmis 1E9-163 (1802)'. ["La 
foormi noire -cendr^ " Hober Moaura Fourmis 43-61 (1810)"]. FormiBa 
futca Weatwood Introd. Mod. Class. Ins. 2 Synops. 83 (1840)" ; Nylandsr 
Acta. Soc. Sc. Fenn. 2 919 (1846)" : 3 27 (1849)" ; Schenok Jahrb. Ver. 
Naturk. Nasaau 8 11" 43-^5" (1852); Mayr Verb. Zool. Bot. Ver. Wion 
5 346-347 (1855)"; F, Smith Trans. Ent. Soc. Lond. (n.B.) 3 104 (1856)": 
Cat. Brit. Foaa. Hyro. 9 (1868)" ; A. Miiller Ent. Mo. Mag. 9 120 (1872)". 
Formica futca i. /tuoa Forel Denkschr. Schweiz. Gee. Naturw. 2fi 64'' 166i' 
217" 367" 399" 408" (1874). Formica/utca Forel Bull. Soc. Vaud. Sc. Nat 
14 60 (1875)"; Saunders Trans. Ent. Soo. Lond. 1880 207"; H. MuUer 
Alpenbliunen 691 (1881)"; Er. Andr6 Spec. Hym. Europe 2 182 (1881)"; 
Lubbock Joum. Linn. 8oc. Zool. 15 384 (1881)" : Aoie, Bees, Waeps 34" 
38-39" 91" (1882) : Joimi. Linn. Soc. Zool. 20 133 (1888)" ; Dalla Torre 
Cat. Hym. 7 196 (1893)" ; Wasmann Biol. Centralb. 15 617 (1895)" ; Farren- 
White Anta' Ways 233-234 253 (1895)" ; Saundera Hym-Acui. 22 (1896)"; 
MaUoch Ent. Mo. Mag. 40 42 109 (1904)"; Dalgliah Ent. Mo. Mag. 40 87 
(1904)"; Janet Oba. Fourmia 34-35 (1904)" ; Waamann Biol. Centralb. 
25 193 (1905)" ; Donisthorpe Trans. Leicester Lit-Phil. Soc. 12 223 (1908)" ; 
Waamann Biol. Centralb, 29 663 (1S09)" : Arch. Trim. Inst, R. Grand Ducal 
Luxemburg 4 75-81 (1909)"; Arnold Ent. Mo. Mag. 45 278 (1909)". For- 
mica fitaoa fuaca Emery Deutacb. Ent. Zoitachr. 1909 196.". Formica 
fueca Silverlock Nat. 35 13 (1910)"; Wheeler Ante 174" 854" (1910); 
Donisthorpe Trans. Ent. Soo. Lond. 1910 144": Ent. Reo. 23 11 (1911)"; 
Entom. 44 390 (1911)": Ent. Bee. 24 7 (1912)": 25 66" 268" (1913); 
Crawley and Donisthorpe Int. Bnt. Cong. Oxford 1912 2 31-34 (1913)". 
Formica fuaca fueca Wheeler Bull. Mus. Compar, Zo6l. 53 494 (1913)". 
Servi/ormica (Formica) Jvsca Forel Ann. Soo. Ent. Belg. 57 361 (1913)". 
Formiea futca Doniathorpe Ent. Bee. 2ft 41 (1914)". 

Dalla Torre'^ queries F. harbaia Razoumowski [Hist. Nat. Jorat, 
1 225 (1789)], and F. cajmncola Schilling [Ubers. Arbeit. Schlea. 
Ges. Vaterl. Kultur 1838 54, (1839)] as synonyms of F. fuaca L. 
The description ot the former does not agree with fusca, and the 
latter as pointed out by Roger [Berlin Ent. Zeitschr. 1 17 (1857)] 
more probably refers to Donisthorpea nigra L, 

^ Black, mandibles, scope, baae oj funictilua, tibiae, tarsi, and articulaiietu 
of ate femora reddish bnnim ; femora blackish brown ; hairs short and apartt, 
pubescence white, more abundant, etpeciaUy on gaster ; puncturation fine and 
close, beiitg aoTnewhai shagreened, etjieciaUy on the gaster. 

Bead longer than broad, narrowed anteriorly, not emarginale posteriorly ; 
clypeus entire, somewhat pointed anteriorly, oarinate for iia whole length ; 
frontal area dull ; eyes large, bare ; mandibles ajinod with eight teeth ; 
antennae slender, scape sUghtly thicker at apex, funiculus slightly thickened 
towards apex with joints two and three alightly narrower but not longer 
than the rest. Thorax neurow, depressed above, not very oonvex ; eon- 
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atriotion between meflODofum and epinotmn shallow ; epinotum horizontal 
above and sloping at the base, both BurfooeB when aeen in profile straight, 
and forming a distinct angle at their junoture. Scale rounded, gaaier small. 
Long. 3' 8-6-8 mm, 

$ Black aomewhat tMning, legg and antennae darker or lighter reddish broum. 
J ■poiKaa a gpecitnenfrom Seolland in lehich the mandibUa, scapes, and lege are 
clear yeUoii. The colour and pubeteence it much at in the wotIkt. 

Head, without mandibles, about aa brood as long, somewhat rugosely 
punctured, the sculpture being rough and close, but formed of distinct, close 
punctures, without small aoatt«red punctures ; clypeua entire, carinate ; 
frontal area dull and punctured. Thorax broader than head, with very sparae 
hairs, somewhat pubescent ; meeonotum distinctly punctured, especially 
anteriorly, alutaceous between the punctures, with some scattered larger. 
and small, punctures ; actitellum nearly smooth in centre, punctured at 
aides, somewhat shining. Scale broader thao in the ^. rounded ; gatler 
almost without hairs exoept the bristles on the margins of the segments, 
distinctly punctured and pubescent. Wingt slightly yellowish, pterostigma 
brown. Long. 7-10-6 mm, 

^ Black, acapet dark brovni, tips of mandibles broiimiah ydlow, leg* and 
genitalia j/ellovi, Uitt joint of tarsi, and femora sometitnes darker. 

Htad narrowed anteriorly, broad post«riorly ; dypeus entire, oonvex, 
connate ; frontal area dull, punctured. TAorax broader than the head, 
with very sparse, short black hairs ; mesonotum dull, closely punctured. 
Scale not or only slightly and widely emarginate at ape;::, glabrous ; gaeter 
long, norrow. shining, very finely punctured, with short, dose pubescence, 
but without ontstanding hairs. Wings greyish, a little darker than in the 
S. Long. 7-8-5 mm. 

Original description ol Formica fusca Liniiaeua [Syst. Kat. Ed. 

10 1 580 (1758)] :— 

" F. cinereo-fusca, tibiis pallidis. 

Fn. tuee. 1022. Formica fusca. 

Raj. ins. 66. Formica media, nigro colore splendens. 

Hairitat in Europae terra tabuloia." 

Habitat. 
Formica fusca is widely distributed through North and Central 
Eurasia ; but in Southern Europe occurs only in moimtainous 
country, and there often at oonsiderable elevations {up to 2400 
metres in the Alps, according to Forel). This form is also widely 
distributed through Boreal America. Wheeler states that on care- 
ful examination he is unable to detect any important difierences 
between the form which he described as the var. gladaiis from 
Maine and the true European fusca. The wings of the males and 
females in the American form are perhaps slightly darker, but the 
tint is variable in European specimens. The sculpture, colour, and 
pubescence are identical in the two forms. The specimens from 
Newfoundland, including in all probability those from St. Pierre 
and Miquelon, Newfoundland, mentioned by Emery [Zool. Jahrb. 
Syst. 7 660 (1893)], and the specimens from Nova Scotia and New 
Brunswick agree very closely with the co-types from Maine. The 
western forms are often a little more like »id)sericea in pubescence 
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and may be regarded aa a, transitional to that variety. Should it 
be possible on further study to detect any satisfactory differences 
between American and Eurasian specimens, the term gtacialis 
would, of course, have to be reiuBtated**. 

In Britain F. fusca ie very widely distributed, but does not, as 
far as I know, range higher than an elevation of 2000 feet — in 1910 
1 found it in numbers on Beinu-a-Bhuird, a mountain at Braemar 
over 4000 feet high, with perpetual enow on the top, but the fiisca 
colonies which were under stones, appeared to cease below 2000 
feetfi*. 

I have no records in England, from South Wilte, Herts, Hunts, 
Northampton, East Gloucester, Monmouth, Hereford, Salop, 
South-East Yorka, Isle of Man ; in Wales for Brecon, Cardigan, 
Montgomery, and Carnarvon ; and in Scotland, Selkirk, Rox- 
burgh, North Aberdeen, Banff, North Ebudes, East Ross, East 
and West Sutherland, CailhneBS, the Hebrides, the Orkneys, and 
the Shetlands. In Ireland I have records only from Antrim, Down, 
Armagh, Tyrone, Donegal, Fermanagh, Louth, Dublin, Kildare, 
Wicklow, Carlow, Westmeath, West Mayo, Clare, North Tipperarj, 
South Cork, and Kerry. 

Formica fusca, which according to Wheeler is indistinguishable 
by any satisfactory characters from the F. fori Mayr of the Baltic 
Amber*', is an abundant ajid widely distributed species, nesting 
in woods, meadows, and uncultivated places, but also occurs in 
gardens, under the steps and foundations of houses, in walls, etc. 
It prefers damp and shady places, but can also live in sunny and 
dry spots, and its uesta are situated under stones and logs, in rotten 
tree stumps, and fallen branches, in banks and at the roots of 
herbage, etc. I have found it occupying the deserted nests of 
F. rufa and F. exsecta'", but it never, of its own accord, heaps any 
vegetable refuse over its nests, though it sometimes constructs an 
earthen mound. Its methods of building its chambers and galleries 
are not so elaborate nor so perfect as those of Doniathorpea nigra ; 
Huber describes the architecture oifusca^", but as Forel has pointed 
out this is not as regular nor as complete as stated by the former 
author'^. 

The colonies of fusca are usually only of medium size, and often 
very small ; very large ones being of rare occurrence. 

In September, 1911, I observed a very small race of fusca, the 
nest of which was situated under a stone on the Isle of Eigg** ; the 
ground beneath being too stony to allow the nest to be properly 
dug up, no female was found, but all the workers were exceedingly 
small, measuring little over 4 mm. in length. 

F. fusca is a shy and cowardly ant, fleeing before danger, and 
as it is abundant, it naturally lends itself to exploitation by other 
species. It is very agile and rapid in its movements, but p 
no tactics, not knowing how to effect a combined defence c 
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nests, and though the hidden entrances of the latter enable it to 
live close to and in the neighbourhood of other species, it is always 
liable to be raided by them. The workers do not forage together 
in troops, but go out singly hunting insects, attending Aphidae on 
bushes, eic., and visiting flowers— they may frequently be seen in 
the flowers of umbellifcrae, and H. Miiller records thirty-eight 
visits of fiisca workers to different flowers, twenty-four to alpine 
plants alone**. 

Dr. Chapman observed workers of F. fusca attending beetles 
(Larinus OTiopordi) on thistles at Gavarnie on July 29th, 1914, 
four or five ants being at work on a single beetle ; they were not 
attacking the insect, and it would seem they were obtaining a 
secretion of some sort from it. 

The workers may be seen returning to their nests, bringing in 
flies, remains of beetles and other insects, and they will attack the 
males and females of Donisthorpea nigra and fiava, etc., after the 
marriage flight, and carry them off as food. 

Lubbock writes of the hunting habits of this ant as follows : — 

" Some species, such as Formica fusca, live principally on the 
produce of the chase ; for though they feed partly on the honey- 
dew of aphides, they have not domesticated these inseeta. These 
ants probably retain the habits once common to all ants. They 
resemble the lower races of men, who subsist mainly by hunting. 
Like them they frequent woods and wilds, Uve in comparatively 
small communities, and the instincts of collective action are but 
little developed among them. They hunt singly, and their battles 
are single combats, bke those of the Homeric heroes."** 

It is not, however, correct to say that F. fusca has not domesti- 
cated aphides, as although Forel stated that the ants of the genus 
Formica never rear plant-Uce in their nests, but only seek them 
on plants, on September 9th, 1874, he observed at Andermatt a 
number of large yellow root Aphidae in a nest of F. fusca under a 
stone, and he saw the ants carry them into safety. He remarks 
that this is the only time he had seen these insects in a fusca nest, 
but he must modify his former statement**. I have frequently found 
aphides in fusca nests, comprising some six species, and on October 
2dth, 1908, I captured a fusca worker at Luceombe Chine, which 
was carrying an aphis in its jaws home to the nest situated in the 
side of the chff. 

Lubbock kept individual specimens of this ant ahve for con- 
siderable periods ; he possessed workers which were at least 
seven years old, and two queens which were much older. He 
says :— 

" One of these queens, after aihng for some days, died on the 
30th July, 1887. She must then have been moi-e than 13 years 
old. I was at first afraid that the other one might be affected 
by the death of her companion. She hved, however, until the 
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8th August, 1S88, when she must have been nearly 15 years old, 
and is therefore by far the oldest insect on record,"'* 

He also had, in 1880, five queens developed in one of his fusna 
nests, and as the nest had been under observation since April, 
1879, the eggs must have been laid in captivity. He suggeate 
that, OB the nest had been richly supplied with aninial food, this 
may possibly account for the fact, and that ants posseBs the power 
of developing a given egg into either a queen or a worker^". 

As far as I am aware this is the only case in which a queen has 
been developed from eggs laid in captivity {see footnote p. 42). 

Microgyues are often abundant In colonies of this speoiea ; 
Wasmann records such females in fuaca nests at Exaet«n in August, 
1890**, and subsequently in plenty at Luxembui^** ; Arnold 
found winged niicrogynes in tlu'ee nests of fuaca in the New Forest 
in July, 1909; he says no normal females occurred, but normal 
males were present in two of the nests*'; and Mitford gave me a 
very small dealated microgyne, which he had taken in a colony ti 
fueca at Rothes in Morayshire in 1912, this specimen being no 
larger than a medium-sized worker.** 

I found these small females in abundance in fusca nests at 
Tenby in April, 1913*", all being dealated and in company wifi 
normal dealated queens, and again on Lundy Island in June of the 
same year, some specimens being winged and othors with wing 
stumps**. 

Wasmann describes a number of forms of F. fusca peeudogynes 
from Holland and Luxemburg**, but I do not know of a Bingle 
pseudogyne of fusca ever having been found in Britain. 

Forel has found the males and winged females in the nests in 
Switzerland in June, July, and August ^^, and I have found them in 
the nests in Britain in the same three months, and also in SepteOi- 
ber ; sometimes they occur together, sometimes only one sex will 
be present in a nest. 

Malloch records finding a winged female in a fusca nest in April*', 
Dalglish says he has seen them in March*", and Crawley and I 
observed twelve winged females in a fusca nest at Porlock on 
April 27th, 1911, but these are only cases where they have passed 
the winter in the nest, not having left for the marriage flight the 
year before. 

Scbenck says this species swarms in July and the beginning of 
August'^, Mayr midsummer^*, and Andr6 the middle to the end of 
the summer*'. A. Miiller records that at 8.50 in the morning of 
August 18th, 1872, he captured a female F. fusca which was flying 
across the road, at South Norwood, with a drooping flight, and he 
found that she was in simultaneous copulation with two males aside 
of each other'". 

It appears to me more probable that the species Miiller caught 
was really Donistkorpea nigra ; it is doubtful whether any of 
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females of Formica carry the males, which are aa large aa the 
females, during the marriage flight, and it seems impossible that a 
female could fly, carrying two specimens at once. The early 
morning is certainly not the time for the marriage flight of D. nigra, 
but as the males were so flxed in the female that ge'ntle pulling was 
not enough to sever them, they might well have remained in this 
condition since the evening before. 

There does not appear to be any other record of the actual 
copulation of F. fuaca, supposed, or otherwise. 

I captured a female fueca on the wing at Oxshott on July 7th, 
1912", and found a winged female and several freshly dealated 
ones running on paths at Weybridge on July 29th, 1913 — a 
marriage flight having probably taken place that day — and a male 
flying near Lake, Isle of Wight, on August 26th, 1913. 

Waamann suggests that the marriage flight takes place near the 
noflt**, which would account for the number of dealated females 
often found in one nest, most of them having been received 
baok into their own community, for, as we shall see presently, 
fusca colonies receive a strange fueca female with the greatest 
fmimosity. 

Silverlock records finding eighteen dealated females in a fiiaca 
nest under a large stone near Halifax*", and I have frequently 
found many queens in a single /udca nest — in the County Meath, at 
Tenby, and on Lundy, etc. 

It is a curious fact that fvsca nests which contain a number 
of females are not as a rule more populous than those which possess 
only one. 

The eggs are first laid in April, and worker pupae occur in nests 
up to the beginning of the winter. 

E(^s laid by workers in queenless nests have, accordii^ to Lub- 
bock** and others, only produced males. 

The pupae of this species are enclosed in cocoons, but naked 
pupae also occur — Schenck records finding them at Nassau^*, 
I found naked female pupae in a fuaca nest at Weybridge on July 
18th, 1912^^, naked worker pupae in numbers at Box TTill on 
Jnly 30th, 1913, and also in Farkhurst Forest on August 23rd, 
1913, in a nest under a fallen branch"*. 

The workers carry out the empty cocoons, after the ants have 
emei^ed from them, and scatter them outside the nest. 

The females of the F. Jusca group undoubtedly found their 
colonies unaided, incipient colonies having been observed in 
nature, and have also been brought up in captivity. As has been 
already stated, a fuaca female will not be received into a strange 
fuaca colony, the workers always attacking and killing her. 

Forel says he has often seen fertile fuaca females running in the 
neighbourhood of a strange neat of her own species, and when she 
has encountered workers of the latter they have at once killed 
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her^^ ; Lubbock records caaes in which fertile females, introduced 
into queeiiless nests, were ruthlessly attacked^^ ; Crawley made 
several experiments with fueca queens and colonies of fusca, both 
with and without queens, in all of which the strange females were 
attacked*', and I have frequently endeavoured to introduce /luco 
female into obaervation nests containing strange colonies of their 
own species, but these queens have always been kiUed. 

There are however a few cases on record in which fusca females 
have been accepted by strange races in observation neste. 

On June Ist, 1909, I introduced some workers of Formica fvsca 
var. glebaria taken in April at Whitsand Bay into a small glass 
bowl, which contained sand, and a dealated female F. fusca taken 
at Bradgate Park in May — the female had laid a few e^s in a 
small chamber underneath a piece of damp sponge. On June 2Tlli 
the rest of the glebaria workers taken at Whitsand Bay were intro- 
duced, the queen was not attacked, and on July 4th all the workers 
had collected under the sponge with her*^. 

In October, 1909, Crawley introduced a number of F. aubswicea 
workers obtained in the United Stales to a female F. fusca from 
England, and all were friendly with the queen. In 1912 the colony 
was still in existence, and a few avbsericea workers were still alive, 
though a large number of fusca workers were present reared from 
eggs laid by the queen*'. 

It seems unUkely, however, that in nature a colony of fusca, or 
its races, would be founded in any other way than by the normal, 
viz. by one or more queens without workers. 

On June 25th, 1906, Wasmaim found at Shatter Marial two 
young /M«ca colonies under stones, the one containing a queen, witt 
six small workers, and a dozen worker larvae and pupae, and the 
other two queens, six small workers, and a dozen half-grown 
larvae**. In the latter case two young queens must have joined 
together to bring up their family. For some years past I have 
experienced considerable difficulty in finding a single nest of 
F. fusca at Wcybridge, which I attributed to the fact that F. 
sanguinea had spread over the district and by continual raids had 
nearly exterminated the fusca colonies, but in June, 1914, I found 
a number of small colonies, under gorse roots and at the foot of fir 
stumps, etc., many of them being incipient colonies containing 
only a few small workers and brood. A number of males and 
females must have been reared in some isolated nest, or nests, and 
a fair proportion of the females, after the marriage flight, had 
successfully founded new colonies. 

In the following cases broods have been brought up by females 
from their eggs laid in captivity. 

Wasmann, in April, 1886, found a fertile female fusca running 
about at Exaeten, and placed her in a small glass with some damp 
earth and food. He did not look at it again till June 14th, when 



mzecDy Google 



fi rst 
^P Oa 



^^^^^^^^^p 311 

^B^snw the female resting in a small hole in the earth, with sis 
^B>rker cocoons and two full-grown larvae**. 

^PJanet, in 1904, placed a, fuaca female, which had got rid of her 

^rtnga on July 8th, in an observation nest, and in a few days 

a fairly large packet of eggs was laid, which soon hatched. On 

July 28th the first larva spun its cocoon, and on August 22nd the 

first callow made its appearance*^. 

^ On September 14th, 1910, I took five fusca females from a 

tony, nesting under the bark of a tree stump in a bog at Balrath, 

I. Bleath, which contained very many females. On September 

!^th, when I reached home, they were placed in a piaster nest, 

where they all laid eggs, which they carried about, but which al! 

eventually disappeared. Three of these females were taken away 

for other experiments, and the remaining two lived together all 

through 1911. January 31st, 1912, one of them laid a few eggs, 

which she held in her mandibles — February 6th both females 

holding bunches of eggs : they were quite friendly and sometimes 

^^OTie alone carried all the eggs — February 27th eight larvae present, 

^Hnree of which pupated on March 2nd, the number increasing to 

^^■Venby the llth— -March 24th a fresh batch of eggs laid- — April lat 

^^Rte first /iMca callow hatched, carried about by one of the females — 

^^^ipril 3rd a second callow appeared — April 4th another present, 

but it was dead — April 8th a third callow hatched, assisted by the 

other two — April 7th more eggs had been laid, carried about by 

the tiny workers — May 14th small bunch of larvae present carried 

by the workers — May 19th a fourth callow present. By June 6th 

one of the females had a swollen gaster, but the other, which had 

been ailing for some time and was of normal size, was dragged 

by an antenna by one of the workers, and as ants do not drag 

another by the antennae when their motives are friendly, this 

would seem to be a hostile aJ3t : at any rate this female was dead 

on June 7th, and put in the outside chamber*'. The female with 

the swollen gaster and the four little workers lived together for 

some time, more eggs were laid, but no further brood was reared. 

One of the four workers died on November 26th, 1912, two more on 

January 27th, 1913, and the fourth on February 4th, 1913, the 

queen dying on March 4th, 1913. 

On April 25th, 1913, I brought home a number of fusca females 
taken in nests at Tenby, June 9th microgynes from Lundy, and 
July 29th some rufibarbis queens taken in a nest at Weybridge, all 
of which were placed in the same small plaster nest. January Ist, 
1914, one fusca female, one microgyne, and' one ritfiiarbia female 
w^re introduced into a small " Crawley-Lubbock " earth nest — 
April 2nd eggs present, each female carrying them about in turn — 
May 1st small larvae present, carried equally by the large fusca, 
and the rufS>arbis females (from this time forward the microgyne 
paid no further attention to the brood) — May 26th two cocoons 
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and sevea larvae present — June let all larvae 
the rufharbia queen with a small packet ol eggs in her jaws, only 
five oocoons and one empty case, but no worker, present— June 2l8t 
only fom' cocoons and a bunch of eggs present, the empty cocoons 
being buried in a email hole dug in the earth and filled up again — 
July Ist three small fusca callows hatched — July 4th a fourth 
callow present, four small larvae and three larger ones— July 10th 
four of the larvae in cocoons, only one other larva present — July 
I5th the rufibarbis female had her head bitten off. This would seem 
to show that fusca and rufibarbia females will not found colonies 
together, and in this instance the latter's brood was not allowed to 
develop. 

The under -mentioned apecies of myrmecophiles have been taken 
with Formica fusca in Britain : — 

Coleoptera : Bomoeuea ocumtTiata Mark., Aleoduira ruficornte 
Gr., Ale-meles tmarginalus Pk., Myrmedonia Umbata Fk., Drusilla 
canaliculala F., Lamprinus saginatus Gr., Neuraphes carijuUita 
Muls,, Batrieodes venuatus Keioh., Trickonyx nuirkdi Aub., and 
Hetaerius JerrugiTieua 01. 

Formicidae : Ponera coarctata Latr., Myrmecina graminicola 
Latr., Sknamma westwoodi West., and Leptotliorax acervorum F. 

Biaconidiifl : Spilomma falconivibra^i^ Morley, and Chaemodon 
aplerum Nees. 

Proctotmpidae : Antaeon brevifilis K., Oonatopua striaiua K., 
Lagyttadea paltidus Boh., Plesiobatus Itoapes K., Synopeae sp. ?, 
Trichopria formicaria K., and Emboltmua ruddi West. 

Cynipidae : Ritoptromeris formicaria K. 

Dipteia : Microdon mviahilia L. (larvae and pupae), Plalyphora 
liibbocki Verrall, Aenigmatias blattoides Mein. var. hightatidica Schia., 
and Limoaina rufilabris Stnh. 

Heteroptera : Alydua calaaratue L., Nahia lativentris Boh,, 
Pilopliorus pe.Tjdtxus D. and S., Syatettonotus Irigutlatus L., and 
Ceratocombua coleopteratus Zett. 

Apludae: Tramaradicts Kelt., Forda formicaria Heyd., PeviapJUs 
marginata Koch., Lachrius wuduaR^tz., BryaocryplaranuncuU K.a.]t., 
Tetraneura uhlmi Geoff., and Sckizoneura corni P. 

Coccidas : Ripersia tomlini Newst., R. europaea Newst., and 
Newsteadia floccosa West. 

Collembola : Cyphodsirue ( = Bechia) aminos Nic, and Smyn- 
Ikurue caecus Tull. 

Myiiapoda : Polyxenus lagurua L. 

Araneina : Tkyreostkenius biovata Camb., Svanaia merena Camb., 
Cryphoeca recisa Camb., PhruroUlhua minimus C.K., Barpaclea 
hombergi Sep., Micaria scintillus Camb., and M. jmlicaria Suiid. 

Acarina ; Discopoma pulcherrima Berl., Vroobovetla nolabilia 
Berl., Trachyuropoda coccinea Mich., T. coccinea var. ainuata Berl., 
2\ laminosa C. and B., Ladaps myrmecophilue Berl., L. myrmopiij/l 
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Miob., L. oophilua Wasm., L. cuneifer Mich., L. numtanus Berl., and 
Tryoglyphua ioasmanni lAon. 

Cnistlicea : ArmadiUvm pukkeilum Brdt., and Pialyarthrua hoff- 
manaeggi Brdt. 

Of the forms of the Formica fuaca group in which the workers 
are not black, and the malee and females are not ahining, but dull 
or opaque, it is impossible to say what is actually intended by the 
older British records, the name F. cunicvlaria Latr. being used 
loosely for various forms, and not restricted to the species which is 
now known as rufibarbia F. (=cunicularia Latr.). 

Most of the British references to cunicidaria really mean (wholly, 
or in part), one, or both, of the vars. oi fusca. 

In 1880 Saunders mentions only cunicvlaria and /jmco [Trans. 
Ent. Soc. Ivond. 1880 206]; his description of the former agrees 
with rufibarbis, but he states it is " generally distributed and 
common in many looahties," which is not the case with rufibarbis 
in Britain. 

In 1896 he gives "race rufibarbis F&h. =cunicu!aria Latr.," and 
says rufibarbis is more local than fitaca, but is widely distributed 
[Hym-Aoul. 22 (1896)]. 

Saunders's records must include rufibarbis, fusca v. glebaria, and 
fusca V. rvbtscens, and most of the older records doubtless refer 
to one of these vars. rather than to rufibarbis. 

It should perhaps be mentioned that specimens of glebaria taken at 
Weymouth in 1896, and of rvbescens taken in the New Forest the 
same year, were both determined for me by Saunders as cunicularia. 

In 1906 I introduced F. rufibarbis v. fusco-rufibarbis — teste 
Wasmanu ( = F. fusca v. fusco-rufibarbis Donie. nee Forel) as 
British [Ent. Rec. 18 217 (1906)], and in 1911 Crawley brought for- 
ward F. fusca V. gkbaria Nyl. [Ent. Rec. 23 96 (1911)], but I now 
believe the insects in question are both glebaria; certainly I am 
unable to distinguish them. In 1909 I introduced F. fusca v. 
rvbescens Forel as British [Ent, Rec. 21 258 (1909)], and in 1911 
pointed out that the varieties of Formica fusca have been quite 
iaa«curat«ly determined in this country — endeavouring to dis- 
tinguish rubeecene, glebaria, and fusco-rufibarbis by differences in 
the pubescence and their habitats [Entom. 44 391 (1911)1- 

Subsequent researches however have shown that no rehance 
can be placed on the situations in which these ants occur [Ent. 
Bee. 26 66 (1913)], and degrees of pubescence are of little value. 

Forel when describing var. rvbescens [Ann. Soc. Ent. Belg. 48 
423-124 (1904)] says it is the var. " k thorax rougeatre " in his 
Fourmis de la Suisse— this is F. fusca v. fusco-rufibarbis — and he 
points out that the var. rvbescens has been frequently mistaken (or 
F. rufibarbis F. 

Emery in his paper on the Palaearetic Species of Formica 
[Dentsch. Ent. Zeit«chr. 1908 179-204] makes no mention of the 
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var. fiieco-rufibarbia, and neither does Wheeler in his monograf^ 
of the Genus Formica [Bull. Mua. Conip. Zool. 53 379-565 (1913)]. 

Recently I sent to Wheeler a large number of specimens, males, 
females, and workers, of what I had endeavoured to separate into 
Tubeacens, gkharia, and jusco-rujibarbis, and he was only able to 
detect r^escena and glebaria among them, and in these determinit- 
tiona I entirely concur. 

Wasmann considers fusco-rufibarbia to be a variety of rufibarbis 
F., mainly because the beetles Atemeles -paradoxus and IHnarda 
py^maea are fomid with these two ants, and not with fusca ; but 
having received from me specimens of what is called glebaria by 
Emery, Wheeler, and myself, he tells me this is hia fuaco-rufibarbis, 
and says — " Between these two forms [glebaria and rubeacens) and 
the true rufibarbia, there are so many transitions, that it is hard to 
make them varieties of /iwca instead of rufibarbis." 

The smaller workers of glebaria and rvbescsTis are almost indis- 
tinguishable, and even of rufibarbia the small dark workers cannot 
be distinguished by their colour alone ; this species can, however, 
always be recognized by the outstanding yellow hairs on the 
thorax — these are not present in fusca or its varieties. It may be 
stated emphatically that it is useless to take odd specimens of 
these varieties and expect to name them with any certainty. D 
however a number of specimens be taken, the habits of the ants 
and the nature of their nest noted, all sexes of the form (supposing 
that to be possible) collected, and the individuals from different 
nests not mixed, they can be accurately determined. 

Under the Habitat of these forms I only give such British locali- 
ties as I am personally acquainted with or from which I have 
actually seen specimens, as no good purpose could be served by 
reprinting dubious records of ants under the names of " cunicK- 
laria," etc. 
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Formica glebaria Nylander Acta. Soc. Sc. Fenn. Z 917-019. Pt. 1S'14 
(1840)'; FOrater Hym. Stud. 1 31-32 (1850)'. Formica amicularia F. 
Smitli Zool. 9 324B (1861)' : Ttboib. Ent. Soc. Lond. (n.8.) 3 102-104 (1855)* 
[in part ?] : Cat. Brit. Fobb. Hym. 8 (1858)' [in part T] : Ent. Mo. Mag. 2 
2S (1805)' [in part ?] : Ent. Ann. 1870 28' : 1872 95' : Ent. Mo. Mag. II 
111 (1874)». Formica fiieca "den prte " Forel Denkschr. Schweiz, Gpb. 
Naturw. 26 54 (1874)". [Formica eaniotilaria Cooke Nat. 5 73 (187B)" T] ; 
[Service Soot, Nat. 5 63 (1879)"!] [Parfitt Trana. Devon Assn. Sc-Lit. 12 
513 (1880)" I] ; Fowler Ent. Mo. Mog. 21 37 (1884)" ; Farren-Whito Anta' 
Ways 233 (1896)" [in part]. Formica rtifibarUa Saundera Hym-Aoul. 22 
(1896)'" [in part]. [Formica fusca race cunicuiaria Cuthbert Irish Nat. 6 
324 (1897)" : 7 07 (1808)" !] ; Vic. Hist. Haute 1 116 (IBOO)" [in part T] : 
[Vio. Hist. Essex 1 98 (1903)" t]; [Vic. Hiat. Sussex 1 131 (1905)" ?]j 
Vic. Hist. Devonshire I 187 (1906)"; [Vic. Hist. Berks 1 76 (1906)"?]. 
formica ntfUiarbiB var. fuico-ruiUmTbia (teste Wasmann) Donisthorpe Ent. 
Reo. 18 217 (1906)". [Formica fmca coca rufihaTbis Vic. Hist. Yorks 1 
216 (1907)" !]. Formica fuaca race cunictilana Vic. Hist, Kent I li 
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<1908)»* [in part]. Formica raflhaTbia var. futeo-rufibarbie Donisttiorpe 

Trans. Leicester Lit-Phil, Soc. 12 223-224 (1908)" : Ent. Rec. 20 281 
(1908)": 21287(1809}". Formica /utca/utca var. glebaria Emory VoMtaoh. 
Ent. Zeitaohr. 1909 196-108'°. Formica mfibarbit var. /ueco-rufibarbi^ 
Donisthorpe Trans. Ent. Soc. Lond. 1910 146". Formica Juaca gUbaria 
Emery Deutech. Ent. Nat. Bibliot. 2 4-5 (1911}". Fonni^M rufibarbit 
vat. /utco-rtifibarbia Donisthorpe Ent. R«c. 23 62 (1911)". Formica Juaca 
var. glebaria Crawley Ent. Reo. 23 B6 (ISll)"; Donisthorpe Entom. 44 
300-391 (1911)". Formica fuaca var. fiUco-rv^arbia Donisthorpe Entom. 
44 390-391 (1911)'*. Formica ftuea fueca auluip. glebaria Emery Deutach. 
Ent. Zeitaohr. 1912 672". Formica fusca var. fusco-rufibarbit Donisthorpe. 
Ent. Reo. 24 7" (1912)" ; 25 66 269 (1913)". Formica /uma var. glebaria 
Donisthorpe Ent. Rec. 25 66 (1913)"; Crawley and Donisthorpe Int. 
Ent. Cong. Oxford 1912 2 32 (1913)". Formica fuaca var. Juaco-rufibarbU 
Crawley and Donisthorpe Int. Ent. Cong. Oxford 1012 2 32 (1913)". J'or- 
micafugcajutea var. glebaria Wheeler Bull. Mus. Compar, ZoBl 53 497 (1913)". 
Formica/uaca vai. Jiiaco-rufibarbit Doniathorpo Ent, Roc. 26 41 (1014)". 

Sehenck [Jahrb. Ver. Naturk. Nassau 8 43 (1852)] and Dalla 
Torre [Cat. Hym. 7 197 (1893)] incorrectly cite Formica glebaria 
Nyl. as a synonym of F. fuaca L. 

3 Blackiih brottm, tirith cheeks anteriorly, mamUblea, scapes, base of funiculi, 
sutures of thorax, base of tetUe ond legs brownish red. 

In size and structure hkefusca, but besides not being black Uke the latter, 
the pubeaoence is longer and closer, especially on the gaster. which gives 
the insect a silky appearance. Thorax without outetanding hairs. Long, 
4- 5-7- 5 mm. 

$ Brownish black, darker than the ^, cheeks anteriorly, mavdiblet, scapes, 
base of funiculi, thorax at the insertion of the wings, and legs reddish yeUovi, 
or reddish brovm ; scale lighter or darker brovm. 

Itdifierafrom/iucain colour and in being more pubeacont, the whole inaect 
having a more or less silky appearance ; epinotum, entirely, or nearly entirely 
dark. Qaster opaque, much more pubescent thEtn in fusca. Wings slightly 
infusaate. Long. 8-0'5 nun. 

c^ Black, Uke fusca, bvi duHer and more pubeacerU, eapeciatly on the gaster, 
and the legs are more reddish. 

Scale slightly, at any rate not deeply emarginate. Wings a little darker 
than in the $. Long. 7-3-10-3 nun. 

Origmal description of Formica gUbarta Nylander [Acta. Soc. 8c. 
Fenn. 2 917-919 (1846)] :— 

" Operaria : nigra nitida valde cinereo-micans ; mandibulis, antennarum 
scapia flagellonunque baaibus et pedibus vel totia vel tibiia tarsisque piceis 
sen piceo-ruf eacentibus ; ooellis parvis ; squama sulsum late aubtriangulariter 
subrotundata. 

t^. Long, ciroa 2 lin. adeo aimilis praecedenti, ut omnia, quae de ea dicta 
aunt, in praesentem etiam speciem valeant, si addis tantum praecedenti 
nitorem oinereo-serioaara et demis ab abdojnine ejusdem piloeitatem longius- 
culam albidam. Palpi labiales articulo 3 : tio aubtriangulari apice latiua- 
culo. Color ut supra. Abdomen dense cinereo-serioeum, setulis brevibus 
flavidia parcis, niarginibus segmentorum aaepe mernbranaceo-pallesoentibus, 
baeibua saope quoque politioribus. 

Femina : nigra nitida valde cinereo-micans ; mandibulia, antennarum 
Bcapia. coxarum apicibus, trochanteribus, geniculis tibiisque cum tarsis 
piceo-ruf escontibua ; oils albo-hyalinia parum fuseedine tinotis, nervis 
fuBois, stigmate obaoure fuaco ; squama lat« subtriaogulari supra inaequali. 
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$, Long. 3 Uq. ooloratiu ut aupra dictum. Caput quasi in ^ fonnatum. 
Clypei carinula media sat distiuota, poruin infra oreom frontia triongularem 
Unea transveisali abrupla ; morgioibue clypei exMmia buooeJibus politic. 
Laminse frontalis ntarginee ad radioes antennarum parum surBum flexia. 
Thorax aolitae in hao subdivisione struoturae. Alae albo-hyalinae parum 
fuloedine tinctoe, radice et tegula fusoiii ; alae ontioae 3 lin. longae. Pedes 
futoo-iiigri, trochaateribus, taTsis et articulationibuf ruQa, tibiie rufeaoentibus, 
tarsoTum articulo ultimo fusoo. Squama lata abdominis fere altitudine, 
auisum paullo latior quam infra, aupra margine inaequali. Abdomen thoracis 
longitudme nitidiSBimuin, totum pubeaoentia oinereo-micante subtili densa 
aequaliter veatitum, supra viaum rotundato- ovale, pilis flavidia roria apaiaii 
in vsntre anoque pluribus ; marginibua segmantorum oonaptcuius quam in 
^ obaoure membranaoeo-palleaoentibua." 

Habitat. 

Formica fueca var. glebaria ia widely distributed in North, 
Central, and Southern Europe, also in Asia, and has been intro- 
duced into gardens in Algiers'^. Emery states that it does not 
occur in the smaller southern islands in the Mediterranean, and 
that it is absent from Crete,*" but Wheeler points out that Krausae 
has recently taken it in Sardinia**. 

British distribution : — 

Cranwall, E. : Whitsand Bay»', Rame Head*^, and Tregantle*' 
{Ktya) ; St. Issey'* (Crawley and Doniathor-pt) ; Trebetherick 
{BaUett). 

Devon, S. : Plymouth and Meavy Valley (Keys) ; Seaton 
{Crawley) ; Devon, N. : Lundy Island" (Donts^Awpc)". 

Dorset: Weymouth (AjwisiAorpe) ; Swanage (iVeuiTMon) ; Port- 
land (Haines). 

Isle rf Wight : Chale, Blackgang**, Sandown**, and Landslip 
(Donisthorpe) ; Ventnor and St. Helens (Saunders CoU.). 

Hants, S. : Bournemouth and Hayling Island (Saunders CoU.) ; 
New Forest (Craidey)^*. 

Sussex, E. : Hastings (Saunders CoU). 

Kent, E. : Folkestone (Donisthorpe) ; Kent, W. : Gravesend 
(Donistkorpe) . 

Middlesex : Hampstead (Brit. Mus. CoU.). 

Essex, N.: Colchester (Pi^ard). 

Oxford : Enalow Bridge (CoUins) . 

Gloucester, W. : Stroud (W. B. Davis). 

Etlamoigan : Horton, Gower (HaUett). 

Pembroke: St. David's (T. W. AUen). 

Carnarvon : Abersoch (Nevinaon). 

Aberdeen, S. : Braemar (Donisthorpe). 

Formica fuaca v. glebaria occurs in fields, on cliffs, etc., on the 
Continent it lives in meadows and gardens, and Fflrater says it is 
often to be found on the borders of woods. 

It nests under stones, in the sides of chfis, etc., and frequently 
constructs earth-mounds, which in fields are covered with grass. 
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This variety is abundant a( Wliitsaad Bay, nesting under large 
stones all along the slopes by the sea ; in the New Forest its nests 
oonsist of eartli-mounds in open places, by the sides of enclosures, 
and also among scattered trees ; and in the Isle of Wight I have 
found it under stones, in the sides of cliffs, and in small earth- 
mounds. The habits of glebaria are similar to those of fusca, but 
it is not quite so cowardly. 

Emery considers glebaria to be a subspecies of fuaca, because the 
latter will not readily bring up the pupae of the former, and when 
nearly mature, treat them with hostility'^. 

Wheeler is not prepared to accept it as a subspecies**, and I do 
not consider the treatment of the pupae in captivity to be a sufB- 
oient test in this matter ; Forel had a nest of Leptolhorax Ittbero- 
affinis which brought up two workers of Teiramorium caeapitum 
from pupae he gave to the former (Fourmta Suisse 340), and I gave 
some eggs of Formica rufa to workers of F. fuaca and F. glebaria, 
and they reared some of them to pupae (these eggs were taken in a 
nest of F. rufa at Bexhill, and thefaaca and glebaria workers were 
slaves from my former sanguinea nest), but these occurrences do not 
make the LepkOhorax and Tetratnorium, or the F. rufa and F.fvaca 
forms, more nearly related. 

The colonies of gldiaria at Whitsand Bay appear to belong to a 
common stock ; at any rate Keys found that females and workers 
from different colonies in that locality agreed perfectly well to- 
gether, and on July Iltb, 1909, be sent me several different lots 
with pupae, which voluntarily mingled and formed a single 
colony'^. 

As with fuaca, the pupae of glebaria are often naked ; Keys 
found such pupae at Whitsand Bay in 1908, and I have found 
them in nests which also contained pupae in cocoons at Sandown, 
Isle of Wight, in 1908, and again, on August 13th, 1913. 

I have found males and winged females in glebaria nests in July 
and August. 

The females of glebaria of course found their colonies unaided ; 
I found a small incipient colony consisting of a queen and about 
twelve workers, some of them being callows, in the top of an earth 
mound in the New Forest*", and Emery reared a small brood in 
captivity. 

On June 25th, 1909, he isolated a dealat«d female without food — 
July 7th eggs were laid — July 30th four cocoons and two large 
larvae present — August 4th the larvae had disappeared — August 
12th four very small workers emerged — August 14th more eggs 
laid and he then gave food to the small colony — September 2nd a 
naked pupa present, the others that appeared after this were all 
naked— October 5th an imago emerged, which was just as small as 
the first brood, as were all the other workers that subsequently 
appeared^^. 
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The following mjTmecophiles have been taken with F. fust 
glebaria in Britain :■ — 

Coleoptera : D'marda pygmaea Wa^m., Attmeles paradoxus 
Druailla caitalicvlata F., and Opatrum, sabuloBU/n L. 

Fonnicidae : Solenopais fugax Latr. 

Braeonidae : BUicus compar Ruthe. 

Proctotrnpidae : Oonatopua distinctus K. 

Heteroptera : Nobis up 1 larva. 

Aphidae : Tyclteoides aelartae Pass. 

Coccidae : Riperaia sublerranea Newst. 

Collembola : CypJiodeiriis { = Becit») albinos Nic. 

Aianeina : Evanaia merena Canib., Dyadera cambridgei Thor. 
Harpacles Itombergi Scop,, Micaria scintillus Camb., and M. puli 
carta Sund. 

Acarina : Uroplitella minutisaima Berl., Laelaps myrmecophi 
Berl., L. oophilua Wasm., and L, cuTteifer Mich. 

Crustacea : Platyarthrus hoffmanseggi Bmdt. 



Fonnica fnsca L., var. rubescens For. 



Formica ctinicularia F. Smitii Zool. 11 4080 (1853)'. Formica fuaea 
fuKO-rufibarbU Fore! Denkschr. Schwsiz. Gea. Naturw. 26 54-65 (187i , 
FomUea ntfibarbia var. fuaoo-rufibarbis Daila Torre Cat. Hym. 7 210 (189S) 
Formica fuaca v. rubescent Forel Ann. Boo. Ent. Belg. 48 423 (1904)'. [For- 
mica Jueca V. /uaco-mfibarbia Sobimroer Sitzong. Naturf. Gea. Leipzig 35 
17-18 (1908)" ?]. Formica rufibarbis DuuiBthoTpe Eut. Rec. 20 281 (1908)': 
Trans. Leioeater Lit-Phil. Soo. 12 223 (1908)' [in part]. Formica /nana var. 
rtibaacene Donisthorpe Ent. Reo. 21 258 (1909)': Zool. 1909 466". For- 
jjiioo fuaca fuaca var. rubeace-na Emery Deuteuh. Ent. Zeitechr. 1909 19C'° ; 
Whedler BiiU. Mua. Compar. ZoOl. 53 498 (1913)". Formica fuaca var. 
rubeeeenj Donisthorpe Ent. Reo. 23 66 (1913)" r 26 41 (1914)". 

t^ The large workera ham the Itead antcrtorlj/ {dypevji, cheeka, ai\d frontal 
area), the mandiblet, acapea, base of fwnicuU, thorax, scale and lega ydloviiah 
red. The head posteriorly, the apex of antennae, l«io patches on the thorax {one 
on the pronotum and the other on the meaonotum, almoatfitsed aa in F. pratenais), 
and the gaaler are blackish brovm. 

The sculpture and pubeaoenoe is the same aa in glebaria. The smaller 
workers are the Hamo colour us glebaria, and rj« almost indtstlngtiiehable 
from the latter. 

Thorax without outstanding hairs. Long. 6-7 mm. (4-6"5 
Wheeler.) 

$ Similar to glebaria, but not ao dark, with the epinolum and acale 
entirely red. 

I poBseaa a specimon from Eairlight, which has the gaater at 
sides, and beneath, yetlowiah red. 

Wings intuBcate at base. Long. B-Q-B mm. (7 3 mm. teste Wheeler, 

S Black ; duller with Uga more reddiah than infuai 

Scale deeplj' emarginate and appearing lunate. Wings darker than 
g. Long. 8-5-10 mm. 

Original description ol Formica fuaca v. rubeacens Forel [Ann. 
Soc. Ent. Belg. 48 423-424 (1904)] :— 

" Je donne oe nom eL la grande vari^t^, i thoras rougeatre, daos mea 
Fourmis do la Siuaae. Chez la ^ major, le devant de la t&te, le thorax. 
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BCapee, le 1" article des fucioutes et lee pattes sont d'un rouge jaun&tre, aauf 
deux tEbchea brunos aitu^a sur le pronotum et le m^onotum, tachea qui 
ressemblent k cellea de la F. pratensit et confluent k peu pr^s. La petite 
ouvriSre ae diatingue d, peine de la var. glebaria Nyl (Jueca dee pris, Forel, 
Fourmis de la Suisse), la couleur rougo&tre y diaparaissant i, pen pr^. La 
gronde ^ atleiut pr6s de 7 mill. ; c'eet la plus graiide vari^tS de la F. Jusca, 
dans noB parages. De meme que la v. glebaria, elle vit dans lea pr^, oil 
elle fait des ddmes inaf onn^, tandis que la fuaca vera, qui est bien moina 
pubescente, ud peu plus lisae et plus luisante, vit surtout dana les troncs 
pourris et aous lea pieires. On a confondu encore tr^ souvent la var. rubescfna 
de la. fiitca aveo la r. rufibarbU F., qui a dee mceura fort difl^rentes, et qui 
est aurtout bien plus courageuee. La ru^ftariia typique, 5 major, n'a pas les 
deux taches brunes but le pronotum et le m^eoDotum ; aeulo sa petite !^ a le 
thorax en [tartie brun." 

Habitat. 

According to Wheeler tiiis variety is known only from Central 
Europe, and ia common in Switzerland". 

British distribution ; — 

Devon, S, : Seaton {Donisth<»"pe)^^ ; Sidmouth {PerHna). 

Dorset : Lyme Kegis (Nevine&n) . 

Isle ot W^ht : Landslip (Ztonis^Aorpe)". 

Hants, S. : New Forest (DontslAorpe)". 

Sussex, E, : Fairlight {Donisthorpe). 

Kent) E. : Rodmersham (Crawley). 

Soney : Box Hill (Bedwdl) ; Caterham (Champion) ; Woking 
(Donisthorpe). 

Essex : Southend^ (svb ^unicularia 1*. Smith Coll.). 

Middlesex : Crouch Hill (E. A. Butler). 

Qloocester : Kilcot (Perkina) . 

Worcester : Bewdley (Donisthorpe)' *, 

EtlamoKan : Horton, Gower (Halleit). 

Formica Juaca var. rvbescens has the same habits and lives in 
similar situations to glebaria, and in Switzerland it dwells in 
meadows and constructs earth-mounds. 

In May, 1908, I discovered a fine colony of this variety on the 
side of the railway embankment at Bewdley, its nest being partly 
situated under a large heavy stone, partly in the bank, with earth 
built up round the stone*. In the New Forest it occurs in earth- 
mounds, at Seaton under stones, in the Landslip, Isle of Wight, in 
the side of the cliff, and at Fairlight I found it both in the side of 
the cliff and in earth-mounds in the under-cliff — one of the nests 
being traced by tracking a worker which was carrying home a fly 
in its jaws. In 1908 no queen could be found in the Bewdley 
colony, and when the same nest was visited in July, 1909, many 
males were found to be present but no winged females, and again 
no queen was discovered. 

It would appear that the queen had died in this colony, and the 
males had been reared from parthenogenetic eggs laid by the 
workers'. 
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Many tnaleo occurred in the New Forest and Seaton nests in 
July, 1912, and on August 2lBt, 1913, a winged female and about 
a dozen males were found in a nest in the side of the cliff at the 
Landslip, Isle of Wight. Sohimmer records a curious colony of 
rubescetis Ci), which he discovered at ROsertal, near Seeburg, on 
May 6th, 1908, consisting of fifteen dealated females, and only 
twenty to thirty workers. He is of the opinion that this wag a 
queenlesB nest, which had adopted the dealated females after the 
marriage flight, as some of the females were typical rufSiarbig, 
whilst others were varieties of fusca^. 

Forel points out that rubescens has been frequently confounded 
with ru0>arbis*, and it is probable that some of the British records 
of cunicvJaria and rufibarbis really refer to this variety. 

I have taken Cyphodeinte albinos Nic, LaeUvpa myrmecophilvs 
Berl., and PlatyarOtrua hoffmanseggi Brdt., in nests of ritbeacena. 

Formica roflbarbis F. 

Formica rufa Fourcroy Entom. Paris 2 452 (1785)'. Formica pralensit 
Olivier Eiicycl. Method Ins. 6 504 (1791)'. Formica rufibarbie Fabricius Ent. 
Syst. 2 355 (1793)'. Formica obaoUta Latreille Eea. Hist. Fourmis Franco 
38 (1798)*. Formica cunicularia Latreille Ess. Hist. Fourmla France 10 
(1798)': Hist. Nat. FoupmiB 151-156 {1802)'. ["La fourmi mineuse " 
Huber MtEure Fourmis 324-326 (1810)^. Formica cunicularia Nylander 
Acta. Soc. Sc. Fenn. Z 913-915 1069 (1846)"; FOrater Hym, Stud. 1 25 
(I860)'. Formica etenopUra Fftrster Hym. Stud. 1 26 (1860)'». Formita 
cunicularia F. Smith Froc. Ent. Soc. Lond. (n.8.) 1 82 (1861}" ; Schenck 
Jahrb. Ver. Naturk. Nassau 8 40-43" 139" 145" (1852) ; Mftyr Verh. Zcx.1, 
Bot. Ver. Wien 5 342-344 (1855)"; F. Smith Trana. Ent. 3oo. Lond. (n.s.) 
3 103 (1856)" [in part] : Cat. Brit. Fobs. Hym. 8 (1868)" [in part]. Formica 
fusca r. rufibarbis Forel Denkschr. Schweiz. GeB. Naturw. 26 54" 138" 141" 
218" 367-358" 408" (1874). Formica cunicularia Saunders Trans. Ent. 
Soc. Lond. 1880 206" [in part]. Formica rufibarbis Er. Andrf Spec. Hym. 
Europe 2 182 (1881)" ; Lubbock Ants, Bees, Waaps 80 (1881)" ; Wasmann 
Stet. Ent. Zeit. 51 306 (1890)". Dalla Torre Cat. Hym. 7 209-210 {1803)". 
^omweo eunicMiorio Farren- White Ants' Ways 182 199 233(1896)" [in part]. 
Formica fusca race rufibarbis Saunders Hym-Aoul. 22 (ISBO)'" (in part]. 
[Formica cunicularia Vic. Hist. Hants 1 115 (1900)" !] ;Vic. Hist. Surrey 
1 84(1902)". Ji'ormicaru/i6ar6MWasmannMitt. Schweiz. Ent. Gaeell. 11 67- 
69 (1905)"; Priaby Proe, Hohneadale NH. Club. 1905 74 (1906)" ; [Vic. 
Hist. Kent 1 116 (1908)'° ?]. Formica fusca race rufibarbis Donisthorpe 
Trans. Leicester Lit-Phil. Soo. 12 223 (1908)" [in part]. Formica fusca 
rufthaTbis Emery Deutsch. Ent. Zeitachr, 1909 197". Formica rufibarbis 
Wasmann Archiv. Trim. Inst. R. Grand Ducal Luxemburg 4 81-88 (1909)" ; 
[Silverlock Nat. 35 13 (1910)" ?]. Formica fusca aubsp. rufibarbis Donis- 
thorpe Entom. 44 390 (1911)": Ent. Rec. 25 66-67 (1913)". Formica 



5 The large 5 lias the clypeua, cfteefes, frontal area, scapes and base of funiculi, 
uihole of thorax, scale and legs clear pale red, or reddish yellow ; head posttriorty 
and gaater blackish broum. The mandibles are red brown, tarsi with last joint 
slightly infuscate ; the pubescence on gaater gives it a greyish appearance. 

The medium and small workers possess brown patches on the pronotun 
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and mesonotFum ; and in the small workers the brown oolour ii 
apread over the whole body as in gUbaria. 

Structure and form much as in fimca, more hairy, and with longer and 
closer pubeecenoe. Head opaque, not quite so dull as thorax ; dypeui dis- 
tinctly carinate ; jTontat area punctured. Thorax opaque ; pronottim fur- 
nished with very distinct scattered outetanding yellow hairs, in both large 
and small specirDens. Scale large, broad, rounded, sometimes with a few 




of thorax of Fonraea rt^fibarbia 5- 



outstanding hairs ; gaoler with scattered outstanding yeUow hairs. Long. 
4-6-7-5 mm. (4-7-5 mm. teste Wheeler.) 

S Cheeka, clypeat, Jrontal area, mandibUt, scapes and base oj /unicult, 
pronolam, mesonottim and sculf Uum in part, scale, apex of gastcr and l^s Ughler 
or darker yellowish red ; rest of head, mesonolum vtith three Umgiiudinal patches, 
scutellum, post aciiiellttm and gaster blackish brown. 

Structure and form of fusca. Thorax with outstanding hairs, longer and 
more abundant than in the Jueca vara. Winpa greyish, veins brown yellow, 
pterostigma darker. Long. 9-10 mm. (9-11 mm. teste Wheeler.) 

c^ Black ; legs yellow with nearly the whole of ike tarsi, and base of femora 
blackiiih {sometimes only the extreme base of the femora, and the apex of the 
tibiae are dark, or the ■whole of the legs may be mostly blackish) ; genitalia reddish 
yellow. Shape and structure as in fusca ; duller in appearance. Head with 
more distinct decumbent yellow hairs on cheeks and clypeus than in fusca or 
ite vara. Thorax with distinct outstanding yellow hEilrs. Scale only slightly, 
or widely but not deeply emarginat«, furnished with outstanding hairs j 
gaster more closely punctured than in fusca, with shorter closer pubescence, 
and some outstanding yellow hairs. Wings a Uttle darker than in the $. 
Long. 8-B-11-8 mm. (0-10 mm. teste Wheeler.} 

Orisinal desciiption <^ Formica rufiharbia Fabriciua [Ent. Syst. 
2 355 (1793)] :— 

" F. oblonga nigra ore thoraceque nifls. 

Habitat in Gallia. 

Media. Antennae nigrae. Caput nigrum ore late rufo, qui color ad latera 
extenditur, 

Mandibulae tamen nigrae. Thoras rufus, immoculabus. 

Squama petiolaris ovata, obtusa. Abdomen ovatum, atnun, inunaculatum. 
Pedes nigri. 

Habitat. 
Widely distributed through Europe and Northern Asia, and 
ocomring in Sardinia, though absent from the smaller Meditet- 
raneaa islands. It ie a distinctly xerothermal form and in the 
Alps does not reach such an elevation as the typical fusca. Accord- 
ing to Ruzsky, however, it occurs at an altitude of 3000 m. in the 
Caucasus, and according to Forel even higher in the Himalayas*', 
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Six varieties of this species have been described, two of which 

live in North America. 

British distribution : — 

Surrey : Reigate (Frigby)^* ; Ripley {Arnoldy^ ; Chobham 
{Saunders); Weybridge (Doniat/iorpe)*^. 

Wheeler considers Fortnica rufibaThia F. to be a good species**, 
and not a subspecies of F. fusca L., as its habits, its instincts, and 
its behaviour when alive, are quite different. 

It is more agile, fearless, and warlike than the varieties of fusca, 
not being a cowardly species like fueca, and it possesses a distinct 
aromatic odour, which is also present in the American forma. 
Forel says in Switzerland it loves dry slopes, and lives in meadows, 
on the borders of roads, in uncultivated places, very rarely in 
gardens ; but it does not nest near houses, and never occurs in 
woods". 

This species is well called the mining ant by Huber', as it nests 
in the ground ; it has been recorded as Uving under stones, and 
sometimes constructing small earth ■mounds, but I suspect the 
two latter situations really refer to the var. mbescens of fusca, and 
Emery distinctly states it nests under the ground without any earth 
construction above". 

I have found rufHarbie at Weybridge, nesting in sandy banks, 
on the borders of paths, and under turf and herbage, 

The nest, which is often very difficult to find on account of its 
hidden nature, is situated about a foot below the surface of the 
ground, and the entrance consists of a small hole, sometimes con- 
cealed by a tuft of grass, or herbage. 

A small chamber at the bottom of the nest contains the queen, 
or queens, and galleries all lead to the single entrance above grouind. 

This very active species lives an open-air life, and possesses more 
individual initiative than F. rufa ; its workers bunt singly, catching 
flies and other insects, and they never forage in troops, nor execute 
joint excursions. 

Frisby records their visiting flowers, and being especially partial 
to the flower-heads of Heracteum and other umbelliferous plants^', 
and I have seen workers basking in the sun on the leaves of 



The workers are very audacious and will even endeavour to rob 
rufa of its prey — holding on and pulling — and the moment the 
rufa lets go, to get a better grip, or to attack the rufibarbia, the 
latter swiftly decamps with the prize ; and should a rufa grasp it 
by a leg or an antenna, it remains quite still, and when its opponent 
loosens its grip, the better to kill it, it quickly slips away. 

This species finds its way by sight alone, as it does not follow 
beaten tracks, and when it has captured a booty it returns in a 
straight line to the nest. Wasmann records that on May 10th, 
1907, in a garden at Luxemburg, he observed two workers. 



C<uuglq^^l 



one carrying a fly-larva, the other a dead beetle {Silpha atraia), 

return in a atraiglit line from different directions to their nest^^. 

On July 12th, 1913, having observed several Tuf3xirbia workers 
r unni ng about on a path near a sandy bank at Weybridge, I en- 
deavoured to find their neat, and commenced to pull up handfuls 
of herbage on the top of the bank, which I let fall on the slope. 
I then saw a worker approaching with a Hy hi its jaws and start to 
mount the bank, and as the scattered herbage was directly in its 
way, I feared the ant might be diverted from its nest, but when 
it reached the obstacle, it never hesitated for a moment, but 
running straight over it in a direct line, entered its nest on the 
top of the bank, which I was thus enabled to find. 

Forel says the colonies of rufibarbis are sometimes smaU, but 
usually of medium size, and none that I have found have been large ; 
Wasmann, on the other hand, records large colonies at Luxemburg 
consisting of over one thousand workers, and says they are generally 
more populous than those of fusca^^. Schenck often found naked 
pupae in rufharbia nests at Nassau^*, and I have had such pupae 
produced in my observation nest from Weybridge. 

Forel^* and Wasmann^* record paeudogynes of rufS>arhis, and 
the former deaeribes a mixed gyu andromorphous specimen which he 
captured on the wing, flying with normal males and females at the 
summit of Monte Salvatore on July 1st, 1891 : — 

Halvea of head identical, but of bucIi a charaoter that it is imposaible to 
Bay n'hethei they are male or female ; in form the head is exactly intermediate 
between the two aexea. Both ant«iiiiae 13-joiiited es in tha male, but aoapee 
toQ long in proportioQ to funiculi for this aex. Mandibles indistinctly denti- 
culate, parti-coloured reddish blaok and brown, intermediate between mate 
and female, aa are also the size and conformation of the eyea and ocelli. 
Wbole head more robust than that of the male, smaller than that of the 
female ; black (hence male). Thorax indeterminate j right half of epinotum 
yellowish red, left half black, whereas the right half of the souteUum and 
petiole is black, the left half reddlah yellow ; bence the epinotum is female 
on the right, male on the left side ; whereas the scutellum and petiole are 
male on tbe right and female on the left. The three paira of legs are sym- 
matricat, yeilowiab, and bare rather tbe form of tbe female. The wings, 
being the same in both aexea, axe indeterminate in the gynandromorph. 
Caster apparently female, globular, very small, with five aegmente. excluding 
the petiole. Anus round, encircled by hairs aa in the female, but it opens 
above into a transverae, ecIUate sUt, situated between Che hypopygiiun and 
pygidium as if forming a second onus. Tbe anus proper is cut into the 
hypopygium." 

On July 29th, 1913, I captured a curious individual, which was 
running rapidly among the workers in a nest of rufharbis at Wey- 
bridge, and which I at first took to be a pterergate, as it had the 
general appearance of a large worker with wing stumps, but 
when set and studied more carefully it appears to be an ergatan- 
dromorphous specimen which may be described as follows :— 

H«KJ shape and ai^e of large J. block except raandiblea and cheeks 
anteriorly, which ore reddish yellow ; median acellua large, i£ ; lateral ocelli 
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Biaall 5 ; maruUblf^ g ; anienrwe shape and ake of ^, 12-jomted, outer half 
of left scape blackiah brown longitudinally, right scope with a blackiah brown 
patoh on outer anterior comer. T}torax $, reddish yellow, with lender and 
amaller blaokiBh brown spoM dotted irrogulBtly about ; protiotum with distinct 
outstanding yeUow hairs ; meianotutn fumiahed on loft side with a Bhort 
deformed wing. 2 nun. in. length, right side with only a small ciiitinoua tubercle. 
Scale ^ ; gtuiter long, but with sculpture, pubescence, and briatles of ^ ; 
S genitalia, ehort, thick, and defofined, siposed at apex of gaatec. Legs 
intermediate between j and ^ ; coxae, Jemara, and tibiae of intermediate 
and posterior pairs infuacate, rest of legs and tarn yellowiab, left poBteriol 
leg with femora and tibia deformed, bowed. Long. S mm. 

Wasmann has found that gynaecoid workers occur, one, or more, 
acting as substitute queens in queenless nests of rufibarbis. At 
Luxemburg in 1904 he posBessed two such workers which were 
treated as are true queens, being fed and cleaned and attended on 
by the workers ; their gaHt«rs were swollen and they laid a number 
of eggs. He says this proves that it is possible for ants, by better 
feeding, to bring up ordinary workers, after they have hatched, 
as egg-laying individuals, and use them as substitutes in the place 
of true females^". 

In his experience it is not usual to find many, or more than one 
dealated female in a rufibarbis nest; I have, however, found five, 
three, and two dealated females in single nests at Weybridge. 

Nylander found the males and winged females in the nests in 
Finland from July 20th to August 10t£* ; Schenck gives July 9th 
to 2lBt at Nassau^", but he captured a male on October 3rd, and 
he says the winged females are much less abundant than the 
males, as he only once found the former, but frequently observed 
the latter in many nests'* '* — this has also been the case in my 
experience at Weybridge. Smith mentions a winged female which 
was captured in flight by S. Stevens on April 18th, ISSli"— but 
this would probably be a specimen from the year before which had 
passed the winter in the nest — and Forel records the winged forms 
in the nests in Switzerland in June, July, and August. =^ 

The occurrence of the sexes appears to be very erratic with this 
species, and I was never able to find any until 1914, having dug 
up rufibarbis nests for three years at Weybridge — in May, June, 
July, August, and September— and neither males or winged females, 
nor sex larvae or pupae occurred. 

On June 5th, 1914, a nest was found which at last contained 
large (sex) larvae, a few of which I took home and introduced into 
my rufibarbis observation nest, but as the workers would not have 
anything to do with them — throwing them out of the nest every 
time I put them back — I returned them to their own nest at Wey- 
bridge, where they were taken in by the workers. On July 1st I 
went down again, but found that my nest had been dug up and 
destroyed ; however three more colonies were discovered, only one 
of which contained sex pupae. A few of these large cocoons were 
taken home, two of them were introduced into my observation 



nest, and the rest were placed in a tin with a little earth and some 
of their own workers. 

On July Ith four more colonies were discovered, only two of 
which contained sex pupae, and a few of these were taken home 
from one of the nests and placed in the tin with the others. 

Males emerged on July 9th and 10th ; the ants in my observation 
nest having accepted the two cocoons, only one of which hatched 
however. On July I6th ten more nests were found, nearly all of 
which contained males in some numbers, but only one winged 
female was observed. 

Forel states the marriage flight takes place in July at about 
seven o'clock in the morning, when he saw males and winged 
females flying at the summit of Mont Tendre*^, as before men- 
tioned, and Andre gives June and July'^. On August 3rd, 1914, 
all the winged sexes had disappeared from the neats at Weybridge. 

The queens found their colonies in the normal manner as, we 
have seen, do all the fusca group. 

Wasmann records finding a small incipient colony at Shotter 
Marial on July 25th, 1906, which consisted of a dealated female, 
about fifty young small workers, and twelve naked worker pupae. 
The queen was resting in a small chamber about the size of a 
hazel nut, and empty cocoons were scattered about outside the 
nest, which he concluded had been removed from the pupae by the 
workers**. 

My observation nest of this species was taken on July lOth, 1912, 
but the queen did not lay eggs till January 27th, 1913, and again 
on April 2nd and 17th, 1914 ; very few ants have died, and the 
colony — which is still under observation — is in good condition, 
but only a few workers have been brought up. Two very curious 
cripples with twisted legs and antennae were produced, which were 
quite unable to walk, but lived for some time in the nest. 

I have never been able to find any beetles (which are the usual 
guests) with these ants, although Atemelea ■paradoxus and Dinarda 
pygmaea occur with them on the Continent, and the only myrme- 
cophiles I have observed are one Leptactnus formtcetorum Mirk (a 
guest of f.rM/o),Pac%fe>m?noi)Mcco(aNees., hovering over the ants, 
PJatyphora dorni Ender., bred from the ant's pupae, and Oypho- 
ddras albinos Nic, in the nests. 

Formica picea Nyl. 

Formica picea Nylander Acta. Soc. Sc. Fonn 2 917' 1069-1060' (1848) : 
3 27 (1849)'; FOrster Hym. Stud. 1 3(>-31 (I860}*; Schenck Jahrb. Ver. 
Naturk Nassau 8 126 (1882)'. Formica gagates Mayr Verh. Zool. Bot. Ver. 
Wein 5 347-350 (185B)' [in part]; Nylander Ann. Sc. Nat. 5 66 (1856)'; 
Meinert Kong. Danaka. Vidensk. Selsk. Skrift. 5 316 (1861)' ; F. Smith Ent. 
Ann. 1866 127' ; Sahlberg Meddel. Sco. Faun-Flora Fenn. 1 134^136 (1876)'" ; 
" Formica gagates Olivier-jiiceo Nyl " Cornelius and v. Hagens Jahr. Nat. 
Elberfeld-Barmes 5 104 (187S)". Formiea gagates Savmdeia Truts. Ent. 
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Soc, Lood. 1880 207" ; Stolpo Ent. Tidskr. 3 133 (1882)", Formioa pioftro 
Farren-Wliite Anta' Ways 80"* 263" (1883). Formica gagatet Saundeia Ent, 
Mo. Mag. 20 16 (1686)'*. Formica fuacaTBae gagatet Adierz Bih. Sv. Vet^Akad. 
Handl. It 308 (1886)". Formica transkaukaeica Nasaonow Imp. Obaheh. 
Lyrrb. Est-Ant-Etn. Moac. 58 (1) 62 [ = Tr. Lab. Zool-Mua. 2 (1) 62] (1889)". 
FonrUaa gagalet Dalla Torre Cat, Hym. 7 198-100 (1893)" [in part]. Formha 
gltOra Farren-White Ante' Waya (Ed. 2) 5 " 83-84" 234" (1895). Formiat 
fusca race gagalea Saunders Hym-Acul. 22 (I6Q6)". Formica gagatet Ruzsk; 
Form. Imp. Ross. 378 (1905)'*. F<trmica faaca tTamkaukaaica Ruzsky Form. 
Imp, Roaa. 384 (IQOB)'*. Formica fuaca ra«e gagatea Arnold Ent. Mo. Mag. 
41 211-212 (1905)'*. Formica futca aubap. gagatea v. fUchneri Forel Ann. 
Soc. Ent. Beig, 51 208 (1907)". Formica fuaea picea Emery Deutscb. Ent 
Zeitachr. 1009 196'» ; Bondroit Ann. Soc. Ent. Betg. S3 483 (19O0)>*. For- 
mica fuaca aubap. gagatea Doniathorpe Eutom. 44 300 (1911)". Formica 
picea Beiohenaperger Bonn. Sitz. Ber. Nat. Vec. (E) 1911 122" ; Bondroit 
Ann. Soc. Ent. Befe. 56 362 (19I2)" ; Doniathorpe Ent. Rec. 24 306(1912)": 
25 67-68 Tf. 1-2 (1913)". Formica fuaca picea Wheeler Bull. Mua. Compar. 
ZoOl. 53 512 (1913)"; Banner Biol. Centralb. 34 69-76 Tf. 1-fl (1914)"; 
Wasmann Biol. Centralb. 34 76-80 (1914)" ; Adierz Arkiv. Zool. 8 1-6 
(1914)". 

Dalla Torre'* incorrectly cites F. picea Nylander and F. glabra 

Farren-White aa synonyms of F. gagatea Latr. 

5 Shinirtg, UglUer or darker blackieh brovm, mandibles, the greater part of 
the arUennae, and legs pate reddish bnmm. In the lighter apecitnena only *A* 
head poBlerioTly ajid the apex of the antennae are dark, in the darker apectmena 
the whole body and the apex of the antennae are blackiah, and the femora are 
in/vacate. 

Head much smoother than infaaca, finely alutaceoua ; cheeka ^id. frontal 
area more ahining, being mure finely shagreened. Thorax amooth, very finely 
shagreened, pubescence very scanty, scarcely visible except at sides ot 
epinotum : pronotum and meeonotum fumiahed with outstanding yellow 
hairs — especially on the former, in wliich they are longer ; epinotum seen 
in profile, distinctly angled. Scale rounded ; gaaier smooth and shining, 
finely alutaeeous, pubescence very sparse and scattered, with outatanding 
yellow hairs or bristles. Long. 4'4--6'6 mm. (4-6-5 mm. teste B&imer.) 

$ Shining black, much amoolher than in fusca, mandiblea, lega, and teape 
brownith red. 

Head (apart from the mandibloe) about ee broad as long, but a Lttle 
shorter and broader than in fuaca, the sculpture consisting of very close 
scratches (alutaceous puncturation) with some distinct small scattered punc- 
tures ; clypeua entire, more sharply and distinctly oarinat« than in fuaca ; 
frontal area finely punctured but niore shining than in fuaca ; eyes apparently 
a little smaller than in fuaca, with facets aomenhat smaller and closer. Thorax 
not so distinctly broader than head as in fuaca, with more abundant, more 
distinct and longer hairs, pubescence almost nil, even on the epinotum ; 
meeonotum simply alutaceoua, with a few large and small scattered puncturee ; 
aovtellum almost entirely smooth, very ahining. Scale rounded much as in 
fuaca ; gaater very finely alutaceoua transversely ; almost impunctuate, 
and witJiout pubescence, furnished with long outstanding yellow hairs, 
besides the bristles on the margina of the aegmenta. Legs with leas fine and 
dose pubescence than in/u«co. Long. 8-9 mm. 

J Black, more shining than in fusca, antennae all black, marutMea blade, 
scarcely lighter at the apex, legs yellow with tibiae at base and laat joint of tarsi 
darker, femora blackiah. genitalia partly yellow, partly blackiah. 

Head narrow anteriorly ; broad posteriorly, sculpture smoother and finer 
than in fuaca ; frontal area amoother and more shining ; eyea not quite so 
convex ; space at base of frontal furrow smoother and more diining. Thorax 
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not as diatinotly broftdec than the head, furnished with abundaot, long, yellow 
hairs ; metanoium ehining, alutaceoua. Scale not, or scarcely, emarginate, 
thicker and blunter, with some outstanding hairs ; gaater shining, alutaceous, 
with some outatanding haira, and with longer, and more widely eepanrted 
pubeaoenoe. Wingt very pale brawn, not aa dark as in futca, with pale brown 
veins and darker pUmaUgma. Long. 7-7-5 nmi. (9-10 nun. teste BOnner.) 

Original description ol Formica picea Nylander [Acta. Soo. So. 
Fenn. 2 917 (?). 1059-1060 (?, ^) (1846)] :— 

" Operaria : picee-nlgra nitidisaima ; mandibulis, antennis pedibuaque 
pioeis ; ooellis minutis ; squama subtriangulariter rotundata ; abdonune 
inprimis albo-pilosulo. 

Hujus epeciei neglectaa huouaque tantiun operariam parcios in sphagnosia 
ad Helsingfors et Uleaborg inveni ; diffusa igitur saltern per totam patriam 
videtur. 

!^. Long, circiter 2 Un. SimiUima sequenti. Nigra to ta, mandibuhs tantiun 
et antennis piceo-rufescentibus, flagellis obacurioribus ; pedibus quoque 
trochanteribus, geniculis et tarais rufescentibus, tibiis femoribusqne interdum 
ejusdem fere etiam coloiia. Caput magnitudinis mediocris et formae sicut 
in F. ru/a, pilie parois albidis conspersum. Falpi maxillores atri ut in F. 
rtifa constructi. Clypeua distincte carinulatua. Area frontalis sat distinct^ 
limitata, nitore reliquarum partium capitis. Oculi majores quam in prae- 
oedente ovalee, paulo prominuli. Occiput (ntinime ut in proecedente emar- 
ginatum) aequaliter convexiuBculum. Thorax nitidus subtilissime sparse 
adpiesse albido pubescens, piUs nonnuUia erectia in pronoto, depressione 
inter pulvinar pro- et mesonoti atque metanotum minori quam in F. rufa, 
aliis propurtionibus fere iisdem ac in hac specie. Squama altitudine abdo- 
minis aursum paullo latior, angulia parum rotundatis, supra subtnincata vet 
margine convexiuaculo. Abdomen nttidissimum nigrum (nitore clnereo- 
sericeo ne minimo qiudem), supra visum rotundatum, capite Istius, pilis 
longiusculis sparsia albidis solito more ante margines segmentonim aerie et 
alibi rarius (hapositis. Pedes adpreBse subtiliter cineraacenti-pubescentes, 
tibiis latere interiori setulis nonnullis." 

" Formica picea 5 et 2 exalata, e Sibitia. Femina (antea ignota) similie 
est F. glebariae $, at pili parvi corporis crebriores et rigidiuscuh, pubescentia 
depressa aubtilis obsoletissima, thorax contraotior altior, longitudine ab- 
dominia, fere aeque altus ac longus (in glebaria S thorax altitudine sua duplo 
longior est) ; pedea obscure fusci articulationibus taraisque rufescentibus 
similiter ac flagella antennanun ( abdomen latiusculum, nigrum ut corpus 
Ceterum (in glebaria ? interdum parum aeneBcena), Mas. e Sibiria, qui forte 
F. piceae pertinet ; aimilis est magnitudine et statura marl F. rufac, sed 
subnudua atro-niger totua, articulationibus pedum super! oribus obsolete 
rufescentibus, squama paulo majori trans veraaliter (horizontaliter) rect- 
ongulari'Oblonga supra Integra ; alae totae albeacenti-hyalinae, versus basin 
solum obsoletissinte brunneacenti-tinctao, norvis et stiguiafe fuscis, anticae 
9^ millimetra longae. Area frontia triangularis (sicut caput ceteroquin et 
thorax) opoca." 

Haliitat. 

Formica picea ranges over Northern Europe and Asia to East 
Siberia, and occurs in Britain, Belgium, Luxemburg, Holland, 
Germany, Sweden, Denmark, Finland, Russia, China, and Thibet, 
etc. 

British distribution : — 

Isle ol Wfeht : ? (F. Smith Coll.). 

Dorset : Wareham {Dale Coll.). 
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Hants, S. : Boumemonth {F. Smith)*; New Forest** {Arnold 
and Piffard). 

GlamOTgan : Rhosilli (7*. W. Allen). 

Formica picea was described by Nylander in 1846', in 1855 it 
was incorrectly sunic by Mayr aa a Bynonym of F. gagaUs Latr.', 
and curiously enough, Nylander, in 1856, followed Mayr in treating 
his own species as a synonym of gagales^. Nylandei's species was 
again brought forward by Emery in 1909, who distinguishes it from 
gagatea by the shape of the epinotum, and points out that the latter 
is a more southern and westerly form than picea^^. I possess 
specimens of gagatts from Vienna. 

Its history as a British insect is as follows: — In 1866 F. Smith 
added it to the British list, on specimens taken by his son at Bourne- 
mouth, under the name of gagaUs*, but he subsequently regarded 
it as distinct from that species and beUeved it to be a curious 
form of fusca, and in 1880 Saunders again brought it forward as a 
British insect as gagatea^^. In 1883 Farren-White rightly con- 
sidered it to be distinct from that insect, and gave it the name of 
glabra^^, but Saunders in 1885, when criticizing Farren -White's 
views, again attributes it to gagatea, and though he admits our 
specimens are undoubtedly smaller and paler than continental 
ones, he remarks that surely it is more hkely to belong to a known 
form on the Continent than to a new species'*. T^iis was true 
enough, but it did not follow that our species must be gagates. In 
1892 and 1893 Farren-White rediscovered picea at Bournemouth'", 
taking a female and many workers, and he says the differences 
between this species and continental gagatea are most marked", 
that it is sufficiently distinct to form a new species**, and he retains 
his name glabra for it ; but in 1896 Saunders again refers to it as 
gagatea'^^. 

In 1905 Arnold and Piffard discovered picea in the New Forest, 
and Saunders having named these specimens gagates, they were 
recorded as sueh^*. 

In 1912 Crawley and I again found it in the New Forest, and I 
pointed out that the British species doing duty under the names of 
glabra and gagates was piceo^* ; and in 1913 I reviewed the British 
captures to date, and pubhshed drawings to show how it differed 
from gagates both in the shape of the epinotum and of the scale^*. 
In the same year I detected a specimen kindly sent to me among 
some ants from Rhosilii by Mr. T. W. Allen, and in 1914 I first 
discovered two, and subsequently five, colonics of picea in the New 
Forest, which will be mentioned again presently. 

Bonner", in an interesting paper on the history and habits of 
this ant, published in 1914, lists and discusses the literature of the 
subject, but he does not appear to be aware of the observations 
of Farren-White, Arnold, or Doniathorpe. He refers however to 
Saunders' record in 1880 of F. gagatea as British, stating that he 
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holds it for certain that Saunders' examples belong to F. picea, 
in which of course he is quite correct. 

F. picea Nyl. is abundantly distinct from F. gagates Latr., both 
in structure and in habits. In the former the individuals are on 
the average smaller, the epinotum is angled and the scale is rounded 
( — at any rate it is never formed as in gagatea, which has a scale 
similar in shape to that of F. rufa ; I have called it hexagonal in 
this work, and LatreiUe himself describes it as " squama magna, 
ovata : margine supero medio elevate, truncato, subbidentato " 
[Hist. Nat. Fourmis 138 (1802)] — ), in the latter the epinotum is 
quite rounded. F. picea dwells in sphagnum bogs ; F. gagatts hves 
in oak forests, nesting under large stones and at the roots of trees, 
and attending aphides on oak trees. 

Wheeler regards gagales as an independent species, and not as a 
subspecies of fusca [Bull. Mus. Compar. Zodl. 513 (1913)], and I 
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Fig. 92. 1. Thorai and scale of Formica gagatts Q. 
2. „ „ Formica picea $. 

(Dooistborpe.) 
consider picea also to be a good species, as it is abundantly distinct 
from fusca in the worker, female and male, and its habits are quite 
difierent; Bondroit told me he also considered it to be a good 
species. 

F. picea lives in wet places, and constructs small hillocks of bits 
of cut sphagnum, grass, etc., over its nests, the whole often soaked 
with water, and the ants and their brood living below the surface 
of the bog. 

Nylander, as we have seen in the original description of picea, 
records it at Helaingfors and Ule&borg " in sphagnosis,"' and again 
subsequently at Kuusamo "in sphagnosis."^ 

Parren-White only states he found the ants on the open heath^^, 
but Arnold describes the nest found by him as follows: — "When 
collecting in the New Forest this July, a friend called my attention 
to a pecuharly shaped ants' nest in Matley Bog. In the part in 
which it was situated the ground was covered with tussock grass, 
each tussock forming a httle hillock from one to two feet high, the 
ground between and below the tussocks being wet and mossy. On 



mzecDy Google 



S30 BRITISH ANTS. 

the top of one of these tuaaocks was a nest, in the shape of a cone, 
composed of very small bits of dried grass. It waa about 9 inches 
high, and 4-5 inches wide at the base, the whole supported by the 
blades of tussock grass on the sides, while some of the blades sprang 
out from the top, forming a sort of pillar in the middle of the 
nest."" 

Arnold's " moss " between and below the tussocks would be 
sphagnum, and I suspect a part of the nest also consisted of sphag- 
num. 

Saunders showed me a sketch of this nest which Arnold had 
made, but he unfortunately suggested that it was only constructed 
in this manner, on account of the nature of the ground in which 
it happened to occur, whereas these are the habits and situation 
peculi^ to picea, and it is a splendid instance of the help that 
biology can give to the syatematist. 

On July 23rd, 1912, Crawley and I visited Matley Bog specially 
to hunt for nests of Formica picea ; the port of the ground we ex- 
plored was very dry at the time, but a colony of ante was discovered 
deep in a clump of sphagnum, which we at once recognized a& this 
species on account of their very shining appearance. A number 
of workers and large cocoons were secured — the latter hatched at 
the end of July and the beginning of August and all proved to be 
males — ^but no females, nor queen, were found'*. 

Allen told me the specimen of picea he sent to me from RhosiUi 
in 1913 was taken in a marshy spot. 

In January, 1914, Banner, and in February, 1914, Adlerz, inde- 
pendently published papers on this interesting species, the one 
calling it a "Moorameise,"*' the other " Torimoaaamas Myra."** 

On September 9th, 1912, the former author found an ants' nest 
in a " Torfmoor (Sphagnum) " at Lyngbymoor, two hours from 
Copenhagen, which he thought belonged to F. gagales, but Was- 
mann told him it was F. picea ; and in July, 1913, they together 
visited the same locality. 

This spot appears to be most admirably suited to picea, as 
Banner says that at least one hundred and fifty neste occur in an 
area of two hundred metres long by eighty broad. 

To get at the nests it is necessary to walk up to the ankles in 
water, the bog quaking, and if one atanda atill one sinks deeper, as 
where it is dry no nests occur, though they are not found in the 
very wettest parts where one would sink altogether ; but the largest 
and most populous nests were often found on a higher and drier 
spot, which was merely surrounded by water. 

The nests he found, which consisted of white hillocks composed 
of the leaves and stems of sphagnum collected together, varied 
from the size of a tennis-baU to half a " qm." — most nests measured 
one to two "dm." in diameter — and part of the nest was always 
situated five to seven "cm." below the surface. 
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'Hiey were like a sponge, and when squeezed wat^r ran out of 
them ; only the chamber in the upper part of the dome and the 
entranoes to the galleries being dry. 

He often noticed gross stems growing thiough the nest, which 
at first he thought acted as pillars, in the same way as D. nigra 
uses grass stems to support its architeoture, but he subsequently 
found that a number of black aphides were seated on these grass 
stems and sucking the juices from them ; it is probable that the 
ants had built the nest round the stems on this account. In the 
hillocks he found cocoons, but rarely larvae, though in the hot 
weather most of the colony came up into them. 

He says that not all nests are covered by a hillock, but that in 
such cases he never found the winged sexes nor brood in them. The 
colonies consisted of from fifty to one thousand individuals, but 
usually of six to eight hundred. 

As he points out, the shining greasy ("fettige") chitinous 
covering of these ants enables them to live in such wet places, 
but they always have wet feet, which can be proved by allowing 
them to walk over a pane of glass, when the wet marks made by 
their feet can be seen. 

He found the winged females and males in the nests in July and 
August, but never in September, the females always being more 
abundant ; on the other hand as we have seen Crawley and I only 
obtained males in 1912, and in 1914 I found this sex to be far more 
abundant than the females. The worker pupae were usually in 
cocoons, but in September and later they were often naked, and 
he states he does not know how the colonies are founded. 

On September 9th, 1912, he fixed up a small colony in a Lubbock 
neat, but the ants never worked in the earth, though they built a 
small wa!! with some sphagnum which had been introduced into 
the nest. Some larvae and cocoons of F. fuaca were given to them, 
when they opened the latter and devoured the pupae, but accepted 
the former and covered them with bits of earth when ready to 
pupate. 

He calls attention to the fact that Sahlberg^** found a mixed 
colony of this species and F. sanguinea in Finland, which was 
living in a sphagnum nest. 

Wasmann, in commenting on this, suggests that either a san- 
guinea female had been accepted into a colony of picea after her 
marriage flight, or she had stolen some of their cocoons^^. 

The latter author also considers that the picea workers covering 
the larvae with bits of earth is a case of atavism, as this ant in 
normal conditions would not possess earth for this purpose^' — I 
have found however that ants in plaster nests where there is no 
earth present will use bits of plaster, cotton-wool, or anything they 
can get hold of for this purpose — and he points out that the white 
colour of these nests is caused by the fact that the sphagnum leaves 
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possess large water-holding cells, between the green olilorophjd 
cells, and that when the leaves dry up the former cells fill with air, 
which gives a white appearance to the whole hillock^'. 

Adlerz"* says that F. picea appears to have completely adapted 
itself to a life in the sphagnum swamps of Nordland, outside of 
which he has never met with it, and he describes their nests as 
follows: — "In the sphagnum mounds inhabited by F. picea are 
passages and ohamhers dug out so compactly that their arrange- 
ment recalls that of the masonry nests of the species of Laaiia. 
The excavated material is partly spread over the surface of the 
mound, thus increasing the size of the hillock, partly used tor the 
partition walls between the chambers. These partitions are com- 
posed of a pliant, felted mass of shredded sphagnum inteiwoveu 
and held together by a white, ramified fungus, which is of entirely 
different appearance to that of Ckidolrichum myrmecophUum grow- 
ing in nests of Lasius futiginostts." 

He says in fine weather the pupae are placed immediately under 
the outer covering of the chambers, and he has found the ants, their 
larvae, and pupae in the lower parts of the nest, which could be 
best compared to a complet«ly satm-ated sponge, from which the 
water ran upon the sUghtest pressure ; and that if the hillocks be 
opened, the ants often seek refuge by plunging under the surface 
of the water, holding firmly on to the moss, swaying it, evidently 
of set purpose, and pressing it down mto the water until it closes 
over them, in order to hide in the aheady inundated chambers of 
the lower parts. 

In his experience the pupae are as often naked as enclosed in 
cocoons, and if, as often asserted, the object of the cocoon is to 
protect the pupa against damp, then one would expect to find in 
these sphagnum nests, if anywhere, exclusively pupae in cocoons. 
Protection against dry weather appears to be unnecessary in these 
moss hillocks, so that the occurrence of cocoons among the picea 
pupae cannot he satisfactorily explained on these grounds. 

Adlorz says that the males and winged females first appear at the 
beginning of August, and that he has found picea workers as slaves 
in sanguinea nests. He also found fly larvae [Microdon) in these 
nests. 

On June 17th, 1014, I again visited Matley Bog in the hopes of 
finding nests of F. picea large enough to photograph for this work, 
but in this I was disappointed, though I was fortunate enough to 
find two incipient colonies of this most interesting species. 

Search was first made in the spot where Crawley and I found 
the ant in 1912, hut here it was all too dry, so proceeding further 
into the bog, I at last found a few workers, running about, and 
foraging on a patch of wet sphagnum some distance away. Some 
were on grass stems and others running on the surface of the sphag- 
num carrying flies, the body of a small bee, etc., and often wJh 



and often wju^^^ 



a workrar wao alarmed it seemetl to vanish, disappearing into the 
sphagnum. 

On carefully tracking some of the workers carrying prey X 

eventually discovered two nests (the workers were found to hunt 

at considerable distances from their dwellings), the one covered 

with a low layer of cut sphagnum, the other almost without any 

covering, being situated in the sphagnum itself, and when I knelt 

~~fown to dig up the nests the knees of my trousers were quickly 

"ted with water. The nesta were situated about a foot below the 

rface, some worker pupae, in cocoons, and a few workers being at 

B top, and below, in the very wettest part, a queen, a number of 

rvae, some more pupae, callows, etc., occurred in each. The 

B colony consisted of about one hundred individuals, the other 

Irhaps of twice aa many, and evidently in both these cases a 

|^)ung queen had found a suitable spot, after the marriage flight, 

and founded her colony alone. 

Piffard has since given to me a plan of the place where he and 
Arnold found their nest; it was not on my spot, nor the 1912 
locality, so that evidently F. picea ranges all over Matley Bog, 
though this locahty is not so favourable aa those in Denmark and 



I dug up a large block of sphagnum about a foot deep, with the 

wet peaty earth attached and a Bttle heather and grass growing in 

it, which I brought home and fixed up in a large glass bowl, with 

water at the bottom. I introduced one of the above-mentioned 

oolonies of picea into this observation nest. The queen and workers 

all disappeared into the sphagnum, carrying their brood. They 

soon established themselves in one comer of the clump, and now 

" its of sphagnum have been heaped above it. The anta feed on 

le honey which is placed in a lid fixed on the top of a pen-holder ; 

flies, other ant-larvae, etc., when put into a small tray, are 

iry soon removed, but only one or two of the workers come up 

get the food. 

On July 14th I captured a specimen of the aberrant Phorid 
Aenigmalias blatbndea Mein., which had climbed up to the honey 
and fallen in, and a day or two before I saw a winged Phorid, very 
like Plaljfphora Ivbbocki Verrall, running about, which disappeared 
into the sphagnum. My later captures, mentioned presently, 
prove these to be the female and male of the same species. 

On July 23rd when again in the New Forest further search for 
nests of F. picea proved successful, five colonies being found, 
whioh had constructed nests of various sizes. The smallest of 
these nests was only about three inches high, consisting of bits of 
grass built round the stem of a small shoot of " Bog Mjrtle " ; 
largest was about a foot in height and six inches in diameter, 
listing of fine cut grass, bits of heather, some leaves of " Bog 
and sphagnum, these materials being closely woven 
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together, with no visible oppning on the outside. The other 
nests were chiefly composed of bits of sphagnum and were situated 
on patches of that material. The large neat, and two of the raedinm- 
Bized ones, were dug up and carefully investigated ; a single 
deatated female was found in each of the two latter nesta, and three 
occurred in the former. Naked pupae, as well as cocoons, of both 
sexes and workers were present, very many large cocoons occurring 
in the big nest. In these nests I found a number of small Ihpterous 
pupae, the " apring-tail " Cyphodtirus albinos, and some pink 
coccids of the genus Psevdomccus, new to science, which E. Green 
has named P. ajthagni. 

Three of the dealated females, a number of workers, larvae, and 
pupae were brought home and introduced into the glass bowl, when 
they all disappeared into the sphagnum, being quite friendly with 
the older inhabitants of the nest. 

A number of the large cocoons with a few workers were placed 
in tins with a little damp earth and sphagnum, and males and 
winged females commenced fco emerge on July 26th — eventuall;^ 
over thirty hatched; only six of these were females, the last of 
which appeared on October 15th, 1914. 

A number of the Dipterous pupae hatched, proving to be Platy- 
phora and Aenigmaliaa, which are no doubt the male and femalai 
Platyphora li^tmcki Verrall. 



a^^_ 



COSMOPOLITAN AND INTRODUCED SPECIES. 

Ants are continually being transported from land to land by 
commerce, in railway trains and ships, even the ships themselves 
becoming inhabited by some species. 

Large numbers of ants, comprising single specimens, fecundated 
females, and even whole colonies, are carried about in fruit, vege- 
tables, and plants of all kinds, sheltered in the leaves, earth, and 
moss adhering to the roots, etc. 

Every botanical garden throughout the world receives annually 
numbers of species of ants from the tropics with orchids, etc., and 
by this means many of the species may become permanent inhabi- 
tants of the hot-houses ; through the exchange of plants some of 
the ant-fauna of one botanical garden may be introduced into 
another, 

Forel, in a paper on the geographical distribution of the Formi- 
cidae, read at the Entomological Congress at Brussels, enumerated 
eleven species of ants which have become cosmopoUtan, being 
introduced everywhere by shipping, viz. : — 

1. OdorUomacfiMe kaematodes L. 

2. Monomorimn destructor Jerdon. 

3. Monomarium fioricola Jerdon. 



PONERINAE. SSS 

4. Mononwrium pbaraonia L. 

5. Solerwpaia geminata F. 

6. PheidoU megacephala F. 

7. Telramorium gmneenst F, 

8. Tetramorium aimiUim/am F. Smith. 

9. Tapinoma mdanoci'phaliim F, 

10. Prenolepia longicornis Ltr. 

11. Prenolepis vividula Nyl. 

Of these all but the first, the third, and the fifth have been found 
in Britain, and some of them have become permanent inhabitants 
of hothouses and dwellings. 

Forel further gives four more species, which he says are actually 
becoming cosmopolitan at the present time, viz. : — 

1. Plagiolepis longipea Jerdon. 

2. Triglypkothrix striatidene Emery. 
' 3. Iridomyrmex humilis MajT. 

4. Oardiocondyla emeryi Forel. 

The second and third of these species have occurred with us. 

I give a list of every species (as far as is known to mc) which has 
been introduced into Britain. The majority of these have not 
established themselves, and many of them have only been found 
in the plants, etc., in which they had just reached this country, 
but it seems advisable to enumerate them all, as it shows how and 
when they were or might have been introduced, should they obtain 
a footing here. 



Ectatomma regolare Mayr. 

Onamptogenya reguiaria Mayr Verh. Zool. Bot. Ges. Wian 20 983 (1870)'. 

Edatimvma regulate DaUa Torre Cat. Hym. 7 26 (1893)'. Ectatomma (Onant- 
plogenj/a) regidaTe Emery Gen. Ine. 118 46 (1911)*. Ectatomma regularia 
DoniBthorpe Bull. R, Bot. Gard. Kew. 12 368 (1911)'. 

Habitat : Mexico, Central America, Brazil. 
Two workers captured in the propagating pits, Kew Gardens, 
in 19il*. 

Diacamma ragoaum Le Guill. subsp. vagans F. Smith 
var. iadica Forel. 
Diacamma vagaTu DaUa Torre Cat. Hym. J 2B (1893)' [in part) ; Bingham 
Faun. Brit. Ind. Hym. 2 81 (1903)'. Diacamtna rugoeutn race vagant var. 
indicum Fore) Kev. Suiaae Zool. II 400 (1903)*. Diacamma nagaita Bingham 
Bull. R. Bot. Gard. Kew (AS) 5 27 (1906)'. Diacamma rugotum, aubap. 
vagana v. indica Emery Gen. Ins. 118 67 (1911)'. 

Habitat: India. 

Captured in a case from Calcutta, Kew Glardens, June, 1898*. 
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Neoponera thetesiae Forel. 

Pachyamdyla ihereaiae Forel Biol. Centr. Amer. Hym. 3 13 (18B9)'. 
Hevponera theresiae Emery Gen. InH. 118 72 (1911)' ; Lucas Pro. But. 8oc. 
Lond. 1911 XVI'. 

Habitat : Peru and Panama. 

Three workers on bananas at Swanage (Tatchelt)^. 

Ponera coarctata Ltr. subsp. boeronun Forel. 

Ponera coarclata r. boerorum Forel Rev. Suisse Zool. 9 339 (1901)' ; Donis- 
thorpe Bull. R. Bet. Gard. Kew 3 122 (1908)'. Ponera 'punctaUaeima subsp. 
boerorum Donisthorpe Trans. Leicester Lit-Phil. Soc. 12 230 (1908)» ; Ent. 
Rec. 23 14 (1911)*. Ponera coarctata subsp. boerorum Emery Gen. Ins, 118 
90 (1911)'. 

Habitat : Natal. 

Kew Gardens : Winged female in Palm House, workers in fern 
house, January, 1908* ; workers scarce in Fern House, common in 
palm house under flower-pots, November, 1910*. BereBford sent 
me specimene to name from Dickson's nurseries, Newtownards, 
CO. Dublin. 

Ponera opaciceps Mayr. 

Ponera opaciceps Mayr Verh. Zool. Bot. Gee. Wien 37 836 (1887)' ; DaQa 
TorraCat. Hym. 7 40(1893)'; Emery Gen. Ins. 118 92 (1911)' ; Donisthorpe 
Bull. R. Bot. Gard. Kew. IZ 388 (1911)'. 

Habitat ; Brazil, Uruguay, Mexico, Porto Rico, Texas. 

Two workers in propagating pits, Kew Gardens, May, 1911*. 

Anodietos mayri Emery. 

Anochetua mayri Emery Ami. Mus. Civ. Nat. Genova 21 378 (1884)'; 
Dalla Torre Cat. Hym. 7 48 (1893)' ; Emery Gen. Ins. U8 110 (1911)'. 

Habitat : Antilles. 

One worker tmder flower-pot in hot-house, Kew Gardens, S.xi.ll 
(Crawley). 

HYBmCINAE. 
Pseadomyrma gracilis F. 

Formica gracilis Fabricius Syst. Piez. 405 (1804)'. Ptewlomynna graeUii 
DaUa Torre Cat. Hym. 7 67 (1893)'. 
Habitat : South and Central America. 
Three workers, Kew Gardens, 20.iii.l2. 

Honomoriiim destroctor Jerd. 

AUa dettructor Jerdon Madras Joum. Lit-So. 17 18SI lOS (1863)'. Mono- 
morium destructor Dalla Torre Cat. Hym. 7 66 (1893)' j Forel Int. Ent. 
Cong. Bruxelles 1910 2 83 (1911)'; Donisthorpe Bull. R. Bot. Gard. Kew 
12 368(1911)'. 

Habitat : Cosmopolitan species. 

Living and dead workers in numbers on a plant from Calcutta ; 
Kew Gardens, May, 1910*. 
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Monomorinm minatam Mayr. 

Monomorium mtntiturti Mayr Vorh. Zool. Bot. Vec Wien 5 453 (1865)' ; 
Er Andr6 Spec. Hym. Europe 2 333 (1881)* j Dalia Torre Cat. Hym. 7 67 
(1893)*. Motufmoriam rmnuCwn minutum Emery Deutech. Ent. Zeitschr. 
1908 681*. Monomorium mitiiUum Doniathorpe Trans. Leicester Lit-Phil. 
Soc. 12 231 (1908)>: But). R. Bot. Gard. Kew 6 261 (1909)* ; Wheeler Journ. 
New York Ent. Soc. 17 183 (1600)'. 

Habitat : Italy, Ctorfu, Syria, Algeria. 

Kew Gardens ; On a plant from the Cambridge Botanic Gardens 
in 1908^, and in fern pits, February, 1909*. 



Cosmopolitan species (see p. 86). 

Pheidoloseton divraias Jerd. 

Ocodoma diverga Jerdon Madras Joum. Lit-Sc. 17 I85I 109 (1863)'. 
Pheidoiogeton divtraua Dalls Torre Cot. Hym. 7 73 (1893)'. PkidologiUm 
divereue Bingham Fauu. Brit. Ind. Bym. 2 162 (19 13)-. Pheidologtitm 
divETSus Doniathorpe Bull. R. Bot. Gard. Kew 12 366 (1911)'. 

Habitat : India, Burma, extending into Malayan sub-region, 
A dealated female and small workers in fern pits (the large 
queen was in the soil at the bottom of a flower-pot), Kew Gardens, 
November, 1909*. 

Cremastogaster scatellaris 01. 

Formica acutellaris Olivier Eno. M6th Ina, 6 497 (1791)'. Cremcutogaater 
scuieMaria Forel Denkschr. Schweiz. Ges. Naturn. 26 68 223 386 (1S74)< ; 
Er. Andr6 Spec. Hym. Europe 2 3S2 (1881)> ; Billupa Proc. Ent. Soc. Lond. 
1884 XrV* ; Maaon Proc. Ent. Soc. Loud. 1889 XXII' ; Dalla Torre Cat. 
Hym. 7 85 (1893)" j Saunders Hym-Acul. 42 (1886)'; Bingham Bull. R. 
Bot. Gard. Kew (AS) 5 28 (1906)'; Vio. Hist. ComwaU I 182 (1906)'; 
Vic. Hist. Devon 1 188 (1806)"; Vic. Hist. Stafford I 83 (1808)" ; Donia- 
thorpe Trans. Leicester Lit-Phil. Soc. 12 231 (1908)" : Bull. R. Bot. Gard. 
Kew 6 261 (1909)". Crematogasler scuteHaria acvieUaria Emery Deutach. 
Ent. Zeitaohr. 1912 653'*. 

Habitat : Europe, south-west, Mediterranean, etc. ; North 
Africa, Tunisie, etc. 

This ant has frequently been taken in England, being often 
imported in virgin cork ; Billups captured workers running on the 
pavement in Church Street, Greenwich, near the premises of a firm of 
cork importers* ; it occurred in abundance in the fernery of Mr, 
Baxter at Burton-on -Trent* ; Bingham records it amongst virgin 
cork at Kew Gardens^ ; it occurred in greenhouses at Penryn, 
ComwalP ; in imported apples on November Ist, 1892, in Devon- 
flhire^" ; and in June of the same year E. A. Butler observed it in 
some numbers on virgin cork in a shop in North London^*. In 
April, 1909, I found it in abundance, in company with Colobopsis 
truncala Spin., in cork at Kew Gardens^* ; and Pool sent me 
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specimen a of these two species which he had captured in the Insect 
House in the Zoological Gardens in July, 1914. 

Cremastogastei terminalis Shuck. ' 



Taken by Abel Ingpen in hot-houses in Chelsea.' 
Fheldole gettnidae Forel. 

PheidoU gertTudae Pocel Ann. Soc. Ent. Belg. 30 XLII (1886)'; Dallft 
Torre Cat. Hym. 7 90 (1893)« ; Donisthorp© BuU. R. Bot. Gard. Kew 12 
3e8(l»ll)^ 

Habitat : Brazil ; Rio de Janeiro. 

A winged female, numerous soldiers, and workers taken in 
propagating pits in Kew Gardens, May, 1911*. 

Pheidole m^acaphala F. 

Formica megacephala FabrioiuB Ent. Syst. 2 381 (1793)' Oecophthora 
pusiUa Hear Zurcher. Jung. N&turf. Gee. 54 1-24 (1SG2}*. Myrmica[^) laevigata 
F. Smith Trans. Ent. Soc. Loud, (n.a.) 3 130 (1865)'. Oecophthora puiilla 
Heer (trana. Lowe) Ann. Mag. Nat. Hist, (n.s.) 17 20B-224. 322-333 Pf. in 
H (1856)*. Myrmica {Pheidole) paHidula F. Smith Trans. Ent. Soc. LonA 
(n.H.) 4 1857 282 (18S8)'. Myrmica [PheidaU) laevigata F. Smith Cat. Brit. 
Fobs. Hym. 36 225 (1858)«: Ent. Ann. 1862 70 Pf. [1] 4, 7-8'. Pheidole laevigata 
F. Smith Ent. Mo. Mag. 2 29 (1866)' ; Ent. Ann. 1871 61*. PheidoU pusiUa 
Biadtbum and Kirby Ent. Mo. Mag, 17 89 (1880)". Pheidole paUidtda 
Parfitt Trans. Devon. Assn. Sc-Lit. 12 517 [1880)". Pheidole megacephala 
Saunders Trans, Ent. Soc. Lond. 1880 223'» ; Er, Andr6 Spec. Hym. Europe 
2 383 (1881)"; Dalla Torre Cat, Hym. 7 92 (1893)'*. Pheidole laevigata 
Farren-White Ants' Ways 60 248 (1895)". Pheidole megacephala Saunders 
Hym-AouJ. 42 (1896)"; Donisthorpe Trans, Leicester Lit-Phil, Soc. 12 230 
(1908)" ; Forel Int. Ent. Cong. Bruxelles 1910 2 83 (1911)". 

Habitat : Cosmopolitan species. 

This species was known aa the house-ant of Madeira, where it 
was very abundant, and Heer wrote a very interesting paper on its 
habits*, F. Smith records, in 1856, that this ant occurred some 
years ago at Battersea* ; in 1858, its capture on a wall at Hamp- 
stead, and in a hot-house at Exeter (ParfiU)^ ; and in 1862 he 
states it has been found in many conservatories, and in numbers 
in a baker's shop in the Borough (Farren-WMtey . Parfitt records 
its occurrence in numbers in Mr. Veitch's nursery at Exeter ^', 
Saunders at Greenwich^*, and Farren-White in an eating-house 
in the City as well as in the baker's shop in the Borough ; he says 
it is undoubtedly naturalized". 

Typical Pheidole megacephala has not, however, been found in 
England for many years. 
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Fheidole megacephala F. var. puuctnlata Mayr. 



Habitat : South Africa ; Sierra Leone. 

In February, 1913, Purser sent me workers and aoldiere of this 
variety to name, which he had taken in the Cambridge Botanic 
Gardens. He tells me they attend " scales " and " mealy bugs," 
and build earthen chambers round the stems of small plants in 
flower-pote, up to about an inch above the soil. In January, 1914, 
Scott sent me more workers and males from the same locality ; 
he says the ants have evidently been estabUshed for some time. 

Fheidole anastasii Emery var. cellarnm Forel. 

PheidoU anaalasU v. eellarum Forel Bull. Soc. Vaud. Sc. Nat. 44 66 (1908)' ; 
Doniathorpe Bull. R. Bot. Gard. Kew 3 122 (1908)' : Trans. Leicester Lit- 
Phil. Soo. 12 231 (I908]>; Bondroit Ann. Soo. Ent. Belg. 55 14 (1911)*. 

Habitat: Guatemala (?) ; Costa Rica. (?) 

Forel described this variety from specimens taken in hot-houses 
at Kew, Zurich, and Dresden^. 

In February, 1908, workers and soldiers were very abundant in 
the orchid house in Kew Gardens*, and again in 1913. In June, 
1914, Cooper gave me specimens to name which he had captured 
in a hot-house at Bournemouth. Beresford has taken it in 
Dickson's nurseries, Newtownards, co. IhibUn. 

Bondroit found it in abimdance in the hot-houses in the Botanic 
Gardens at Brussels*. 

Forel wrote to me (27.xi.13) as follows: — "This form is so 
typical in all hot-houses in Europe, that it has almost become a 

Pbeidole ihombinoda Mayr. 

Pheidoh rhotnbinoda Mayr Verh. Zool. Bot. Ges. Wien 28 678 (1878)'; 
Dalla Torre Cat. Hym. 7 96 (1893)'; Bingham Faun. Brit. Ind. Hym. 2 
250 (1903)*. 

Habitat : India ; Ceylon. 

A dealated female, soldiers, and workers, Kew Gardens, Septem- 
ber, 1912. 

Tetramoriiim goineense F. 

Formica gtiineensit Fabriciua Ent. Syst. Z 357 (1793)'. Telramorium 
koUari Mayr Verh. Zool. Bot. Ver. Wien 5 425 (1855)*. Myrmica reticulata 
F. Smith Trans. Ent. Soo. Lond. (3 S) 1 33 (1862)'; Ent. Ann. 1871 60*. 
Mjfrmica koUari F. Smith Ent. Ann. 1871 W. Leptoihorax reH^ulala Parfltt 
Trans. Devon Assn. Sc-Lit. 12 516 (1880)'. Tetramarium guineense Saunders 
Trans. Ent. Soe. Lond. 1880 223' ; Er. Andr6 Spec. Hym. Europe 2 288 
(1881)' ; Dalla Torre Cat. Hym. 7 133 (1893)'. Telramcrium JcoUari Farren- 
Whit* Ania' Ways 242 (1895)'*. Tetramorium guineente Sounders Hym-Acul. 
34 (1896)"; Thotnley Nat. 1898 13"; Vic. Hiat. Notts 1 91 (1908)"; 
Godfrey Notes R. Bot, Gard. Edinburgh 17 101 (1907)'* ; Donisthorpe Tions. 
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LeioeBter Lit-Pbil, Soo. 12 230 (1908)'= ; Emery Deutsoh. fintH 

1909 6B5"; DoniBthorpe BuU. B. Bot. Gard. Kew 12 368 (I9II)" : Ent. 

Rec. 23 U (1911)" ; Forel Int. Ent. Cong. Bruielloa 1910 2 83 (1911)'». 

Habitat : CosmopoIitaQ species. 

F. Smith records thia species, in 1862, from the Botanic Gardens 
at Exeter {Parfitt)^, and subsequently from Sheenicss taken in 1866 
(Brewer)'. Saunders gives Exeter and Greenwich as localities' ; 
and Farren-White found it in great numbers in a hot-house at 
Stroud, and at Easting near Stonehouse, and in 1894 he captured 
it in the Botanic Gardens in Regent's Paric^''. Pegler took a worker 
at Retford, Notts**; and Godfrey describes it as the moat abun- 
dant species in the Botanic Gardens at Edinburgh, winged specimens 
occurring from Jime to September'*. Crawley observed this species 
in a conservatory at West Leake, Notts, in 1909, where he aays it 
had been abundant for some years'*. In December, 1910, it 
occurred in some numbers in a small hot-bouse in Kew Gardens, 
dealat«d females walking about freely among the workers*''. In 
1911 E. A. Butler captured specimens in a hot-houae at Harrow. 
J. F. X. King took specimens in the Botanic Gardens at Belfast, 
and Halbert sent me specimens to examine from the Buckle Collec- 
tion, also from Belfast — these were standing under the name 
Myrtnica lippula. In the British Museum Collection specimens 
taken by R. S. Draper in hot-houses in Sunderland were doing 
duty for Myrmica lobicornis. 



Tetramorium aiminiiniini F. Smith. 

Myrmica aimilUma F. Smith l.iBt. Brit. Anim. Brit. Mua, Acul. IIB (1851)'; 
Cartia Trana. Linn. Soa. Lond, 21 210 (1854)'; F. Scaith Trana. Ent. Soo. 
Lond. (n.H.) 3 129 (1855)=: Bnl. Ann. 1855 98*. Myrmioa {Leplathono!) 
eimiUima F. Smith Cat. Brit. Fobs. Hyrn, 31 (1858)'. LeptoOMTOx similKino 
Parett Trsjis. Dqvoq Asan. Sc-Lit. 12 617 (1880)'. Tflramorium nimiaimum 
Saunders Trana. Eat. Sue. Lond. IBBO 223' ; Er. AndrS Spec. Hym. Europe 
2 287 (1881)' J Dalla Torre Cat. Hym. 7 134 (1893)'. Leptothorax timiaimiu 
Farren-White Ants' Ways 245 (legS)'". Tetramorium aimilUmum Satrnders 
Hym-Aoul. 34 (1896)" ; Vic. Hist. Devon 1 188 (1906)" ; Donisthorpo Bull. 
R. Bot. Card. Kew 3 122 (1908)i' : Trans. Leio^iBtCT Lit-Phil. Soo. 12 230 
(1908)" ; Emery Deutseh. Ent. Zeitachr. 1909 Q96" ; Forel Int. Ent. Cong. 
BruxalleB 1910 2 83 (1911)>». 

Habitat ; Cosmopolitan species. 

F. Smith recorded that this ant was taken by Dale near hia 
house at Glanvilles Wootton in Dorsetshire*, but subsequently that 
it had occurred in a greenhouse^. Parfitt observed it in Isirge 
numbers, in June, 1876, in a hot-house at Exeter* ; Saunders 
recorded it from Kew in 1880' ; and Farren-Whits discovered it 
in a hot-house at Cheltenham'". In January and February, 1908, 
I found it present in some numbers in the Palm House at Kew 
Gardens'^ ; a few dealated females were taken walking amongst 
the workers. 
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Tetamorinm majritae Forel. 

Tetranvyrium mayitae Foiel in Elscherich Termiten. Ceylon 224 (1011)' ; 
Doniathorpe Bull. B. Bol. Gard. Eew 12 368 (1011)*. 

Habitat : Ceylon. 

A number of workers on a plant from Java, Kew Gardene, 
January, 1911*. 

Tetramcoinm Incarannm Wheeler var. sezdens Forel in lit. 

Beresford sent me apeoimens of a Tetramorium to name, which 

he had taken in the Glaanevin Botanic Gardens, co. Dublin. Forel 

tells me it is a new variety of a species recently described by 

Wheeler from the Bahamas. 

Wasmannia anro^nnctata Eog. 

Tetramorium i?) auro-jmnetatum Roger Berlin Ent. Zeits. 7 182 (18tf3)>. 
Tetramorivm auro-punciofum Dalla Tone Cat. Hym. 7 130 (1803)*. Wob- 
mannia auro-jnmctata Forel Trans. Ent. Soo. Lond. 1893 383* ; DoniBthorpe 
Bull. R. Bot. Gard. Kew 3 122 (1908)'; Trans. Leicester Lit-PhU. Soc. 12 
230 (1008)' : Bull. R. Bot. Gard. Kew 6 251 Pf. [l]-7 (1900)' : 12 368 (1911)' 

Habitat : West Indies. 

I first discovered this tiny little species in Kew Gardens in 1907*; 
it is one of the commonest ants at Kew, being abundant in the 
propagating pits and some other houses. It nests in and under 
flower-pots, in the leaf-sheaves of Pifer obUquum v. eximium, etc., 
and its males and females, which are very large in comparison with 
the workers, occur in December and January in the nests, and 
sometimes on the walls of the hot-houses. A small " wood-louse " 
somewhat like Platyartkrus hoffmanseggi, and the little spider 
DibUmma donielhorpei Camb., which is superficially very like the 
worker anta, are usually to be found in the nests. 

Triglyphothiix striatidens Emery. 

Tetramorivm obeaum razza ttriatident Emeiy Ann , Mus. Civ. Oen. 27 
601 (1889)' Triglypholhrix alrialident DaUa Torre Cat. Hym. 7 136 (1803)* ; 
Bingham Faun. Brit. Ind. Hym. 2 173 (1903)'. Triglypholhrix obeta at, 
alrialidBua Bingham Bull. R. Bot. Gard. Kew (AS) 5 2S (1006)*. Trigly- 
pholkrix slriatidena Doniathorpe Bull. R. Bot. Qard. Kew 3 122 (1008)'; 
Trans. Leioester Lit- Phil. Soo. 12 231(1908); ■ Forel Int. Ent. Cong. Bruxelles 
1010 2 83(1011)'. 

Habitat : India, Burma, Ceylon, Tunis, Sierra Leone, etc. 
Bingham records this ant in the propagating pita*, and I have 
found it in plenty in the fern and palm houses in Kew Gardens*. 

Strnmigenys rc^eri Emery. 

Slrvmigenya rogeri Emery Bull. Soo. Ent. Ital. 22 68 (1890)"; Dalla 
Torre Cat. Hym. 7 147 (1893)'; Slrumigenya indaa Godfrey Notes R, Bot. 
Oard. Edinburgh 17 102 (1007)'. Strumigengi rogeri Doniathorpe Bull. R. 
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Bot. Gonl. Kew 3 122(l»OS)*: TruiB. Leioestet Lil-FhiL Soo. 12 S8I (1908)* : 
Bull. K. Bot. Gard, KewfiSSl H. [1]'8 (1909)». 

Habitat: West indies. 

Severa] workers were taken in the propagating pits ill 1904 
{Qodfrey) and again in 1905 {Stewart), Edmburgh Botanic Gardens^. 
There is a winged female from the same source in the British 
MuBeuin Collection. 

I captured a few workers under flower -pots in the propagating 
pits, Kew Gardens, December, 1907**, and a few have occurred 
since. 

DOLICHODEIONAE. 
Iridomyrmex biunilis^ayr.l 

Bypoelinea humUU Hayr Aim, Soc. Nat. Modena 3 164 (1868J'. /r»- 
domyrmex humUia Dalla Torre Cat. Hym. 7 169 (1803)'; Carpenter Boon. 
Proo. R. Dublin Son. 1 1G5 (1902)' ; UoniBthorpe TraiiB. Leicester Lit-Phil. 
Soc. 12 229 (1908)'; Fosttr Joum. Eoon. Ent. 1 289-293 (1908)'; Wood- 
worth Univ. Cal. Agri. Exp. Stn. Giro, 38 1-11 (1908)'; NowellJourn. Eoon. 
Ent. 2 174-192 (1909)'; Wheeler Ants 153-155 (1910)'; Forel Int. Ent. 
Cong. BrujteUea 1910 2 83 (1911)'; Emery Gen. Ina. 137 26 (1912)"'. 

Habitat : Argentine ; Brazil. 

This species is known as the " Argentine Ant " ; it is rapidly be- 
coming cosmopolitan, and when once introduced into a new locality 
it may become a very serious pest. It displaces local species, and 
seems to have entirely esterminated Pheidole, megacephala in 
Madeira*. It has been introduced into New Orleans^ and Cali- 
foniia^ ; m the former locality it now extends over fully five 
thousand square miles — from New Orleans to the Gulf of Mesico. 

Newell has written an interesting account of the life history of 
this species'. 

Carpenter records its occurrence in vast numbers in a house in 
Windsor Park, Belfast, in 1900, where it had been observed for 
eighteen months. The ants were present in the laundry, con- 
servatory, and vinery, crossing the kitchen yard in great abundance. 
The ants were only got rid of with the greatest difficulty ; the 
floors were taken up and eight large nests were found at a depth 
of three to four feet ; they were also present in the walls. Waterston 
in 1912 sent me specimens of this ant to name, taken in the Bota 
Gardens in Edinburgh. 

Tapinoma melanocephalum F. 

Formica melanoccphala Fabrioiua Ent. Syat, 2 353 (1793)'. Tapinoma 
melimocephalua Billups Proe. Ent. Soc, Lond. 1887 XXVn>. Tapinoma 
meUmocephalum Dalla Torre Cat. Hym. 7 165 (1893)"; Godfrey Nofcoa R. 
Bot. Gard. Edinburgh 17 102 (1907)* ; Forel Int, Ent. Cong. BruxelleB 1910 
2 S3 (1911) ; Emery Gen. Ins. 137 41 (1912). 
P Habitat : Cosmopohtan species. 

^Billups captured this ant in September, 1886, on a paJra in the 
palm house in Kew Gardens'' ; Godfrey records finding 
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a pot containing an orchid from Hamburg, in June, 1904, in the 
Edinburgh Botanic Gardens, where the species was again found 
Ln August, 1904, and February, 1905 {Stewart)*. Hamm took it in 
some numberB on November 30th, 1908, on fruit in the Oxford 
market. 

TapincHna minatnm Mayr. 

Tapi-noma minuium Mayr Verh, Zool. Bot. Ges. Wien 12 703 (1862)' ; 
Dalla Torre Cat. Hym. 7 166 (1893)'. Tapinoma *melanocephalum Donta- 
thorpe BuU. R. Bot. Gard. Kew 12 368 {1911)'. Tapinoma mintOum Emery 
Gen. Ins. 137 41 (1912)'. 

Hahitat : New South Wales. 

Workers in some numbers, Kew Gardens, 1911.^ 

Technomyrmez albipes F. Smith. 

Formica (Tapinoma) albipea F. Smith Joum. Pro. Linn. Soc. Zool. 6 38 
(1862)'. 2'ecAnomj(mieKai6ifw»DaU»TorreCat.Hym7166(1803)'; Bingham 
Faun. Brit. Ind. Hym. 2 301 (1003)' : Bull. B. Bot. Gard. Kew (AS) 5 28 
(1906)*; DoDisthoTpe Bull. K. Bot. Gard. Kew 3 122 (I9Q8)*: Trans. 
Leicester lat-Phil. Soc. 12 229 (1908)< ; Fore) BuU. Soc. Vaud. Sc. Nat. 
44 21 (1908)' ; DoniBthorpe Bull. R. Bot. Gard. Kew 6 261 Pf. [l]-4. 8 (1909)' : 
12 368(1911)': Ent. Beo. 23 15 (1911)"" ; Emery Gen. Ins. 137 43 (1912)". 

Habitat: India, Malay Islea, New Guinea, etc. 

Bingham records this species from the palm house at Kew* ; 
it is the commonest ant in the hot-houses in Kew Gardens, occurring 
ia abundance in the fern and palm houses, propagating -pits, and 
other hot and some cooler houses. In 1908 I discovered an apterous 
form of the male, which Forel has described', and is sometimes 
abundant in company with the winged form. In 1910 I found a 
short-winged male wluch I have suggested may be a mermithaner*". 
I never took the winged female, but on February 11th, 1909, 1 cap- 
tured a dealated female walking on a rockery in the palm house. 

I have received this ant from the Dublin Botanic Gardens 
(Halbert), and the Edinburgh Botanic Gardens {BagnaU). 

Technomyimex albipes F. Smith var. bnumeipes Forel. 

TeehnomyTTTiex albipea v. bninneipea Forel Joum. Bombay NH. Soo. 
9 466 (1895)'; Bii^ham Faun. Brit. Ind. Hym. 2 302 (1903)'; Godfrey 
Notes R. Bot. Qaid. Edinburgh 17 101 (1907)*; Emery Gen. Ins. 137 43 
(1912)». 

Habitat: India. 

Godfrey records this variety from the Botanic Gardens at Edin- 
burgh ; according to Stewart it builds earthen chambers^. 

CAMPONOTINAE. 

Plaeiolepis alluaudi Emery. 
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France I8H 71'. PlagioUpU flaviduia. Saunders Hym-Acul. 26 (1896)<; 
Vic. Hist. Warwick I 73 (1904)' ; Vic. Hist. Notts I 91 (IS06)». PlagiaUpU 
tdluattdi Doniathorpe Bull. R. Bot. Qard. Kew 3 122 <1908)' ; Trone. I^iceeter 
Lit-Phil. Soc. 12 229 (1908)'. 

Habitat : Seychelles. 

This httle species has been found In the Botanic Gardens at 
Kew*, Cambridge*, Edgbaeton*, Dublin (Halbert)^, Edinburgh 
{Bagnall)^, Oxford (Hamm), and Belfast (J. F. X. King) ; in green- 
houses at Bramcote, Nott«', and Becclea, Suffolk {Crowfoot). I 
found it in abundance in the palm house at Kew in December, 
1907', and Hamm captured winged females at Oxford on April 1 1th, 
1903. 

Flagiolepis exigaa Forel. 

PlagiokpU exiguaFortUonra. Bombay NH. Soo. 8 417 (1894)>; Bingham 
Faun. Brit. Ind. Hyni. 2 323 (1903)* ; Qodfrey Notes R. Bot. Gard. Edinboi^h 
17 102 (1907)'. 

Habitat : India. 

Ciodfrey records this species && abundant in the hot-houses at 
Edinburgh in 1904 ; nests were found in 1905, in the aroid house, 
in hollow metal rods^. 

Brachymyrmex patagonicos Mayr. 

Brachymyrmex palagonicut Mayr Ann, Boc. Nat. Modena 3 164 (1868)'; 
Dalla Torre Cat. Hym. 7 174 (1893)'; Doniathorpe Bull, E. Bot. Gard. 
Kew 6 251 (1909)'. 

Habitat : Central America. 

This species occurred in abundance in the Orchid house at Kew 
in 1909*, and again in 1910. 

Ftenolepis imparis Say subsp. tdteas Mayr. 

Tapinama nitens Mayr Ver Zool. Bot. Ver Wien 2 144 (1862)'. Tapitutma 
polita F. Smith Trans. Ent. 8oc. Lond. (n.s.) 3 112 (1SS6)' : Cat. Brit. Fobs. 
Hym. 18 (1858)' : Ent. Mo. Mag. 2 29 (1865)*. Tapiwrnia nitons Saundew 
Trans. Ent. Soc. 1880 211'. Tapintma polita Dale Ent. Mo. Mag. 17 236 
(1881)'. PrenohpU niteng Er, Andr6 Spec. Hym. Europe 2 204 (1881)'. 
Tapinoma nitens Saunders Ent. Mo. Mag. 20 270 (1884)'. Prenoiepit 
imparie var. nileru Dalla Torre Cat. Hym. 7 ITS (1893)'. Taptnoma polita 
Farren-White Ante' Ways 237 (ISOS)'". Prenolepia nitens Saunders Hym- 
Acul. 25 (1896)" ; Bingham Bull. R. Bot. Gard. Kew (AS) 5 28 (1906)'»i 
Doniathorpe Trans. Leicester Lit-Phil. Soe. 12 228 (1908)". PrenoUpis 
impaTiB subsp. niterts Emery Deutach. Ent. Zeitaohr. 1910 128". 

Habitat ; Kiain, Balkan Peninsula, in Asia Minor, and the east 
coast of the Black Sea. 

Dale captured a single specimen of this ant at Bournemouth, 
but F. Smith^ and Saunders* give Wales as the habitat, as the former 
read " Barmouth " for Bournemouth*. 

It is curious that Saunders appeared to consider this insect to 
be a British species ; in 1884 he says it should be looked for in the 
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New Forest and Boumemouth districts*, and in Ms book he in- 
cludes it in the British list, and not as introduced^^. Bingham 
records it from the tropical fern house at Kew, and says it is intro- 
duced in England^*. There is no reason to suppose it was ever a 
native of this country. 

Prencdepis (Hylanderia) flavipes F. Smith. 

Tapinoma flavvpea F, Smith Trans. Ent. Soc. Lond. 1874 404'. PrenoU^ 
fiavvpet DaJlft Torre Cat Hym. 7 178 (1893)'; Donisthorpe Bull, R. Bot. 
Gard. Kew 3 122 (1908)' : Trans. Leicester Lit-Phil. Soc. 12 229 (1908)'. 
PrenoUpie (NylantUria) fiavipeg Emery Deutech. Ent. ZeitBchr. 1910 132'. 

Habitat : Japan. 

A colony consisting of maiea, winged and dealated females, 
workers, pupae, and larvae was found amongst lily bulbs from 
Tokio in Kew Gardens^. 

Prenolepia (Nyland^a) steinheili For. varminutaFor. 

PrenoUpia stetnheiU v. minuta Forel Trans. Ent. Soo. Lond. 1893 343' ; 
Donisthorpe Bull. R. Bot. Qard. Kew 6 261 (IOCS)*- 

HalHtat : AntiUes. 

Workers were taken amongst palms from British Guiana in 1909, 
Kew Gardens*. 

Prenolepia (Nrlanderia) longicomis Latr. 

Formica longicomit Lfttreille Hist. Nat. Pourm. 113 (1802)'. Tapinoma 
gracileacene Fowler Ent. Mo. Mag. 21 276 (1885)'. Prenolepia longieonttt 
Er, AndrS Spec. Hym. Europe 2 203 (1881)'; Dalla Torre Cat. Hym. 7 
179 (1893)*. Taptmma gracileacena Farren-White Anta' Waya 66 237 
(1696)'. Prenolepia longicomia Saunders Hym-Acul, 26 (1S96)' ; Bingham 
BuU. R. Bot. Gard. Kew (AS) 5 28 (1906)'; Friaby Ent. Mo. Mag. 43 
109 (1907)>i AsBmuth Zeitochr. Wissens Ineektenbiol. 3 301-309, 328-334, 
367-368 (1S07)'; Donisthorpe Bull. R. Bot. Gard. Kew 3 122 (1908)"": 
Trans. Leicester Lit-Phil. Soo. 12 228 (1008)" : Bull. R. Bot. Gard. Kew 
6 261 (1909)". PrenoUpia {Nylandtria) Umgicomia Emery Deuteeh. Ent. 
Zeiteclu'. 1910 129". Prenolepia longicomia Forel Int. Ent. Cong. Bnunelles 
1910 2 83 (1911)'* ; Crawley and Donisthorpe Int. Ent. Cong. Oxford 1911 
2 23 (191Z)". 

Habitat : Cosmopolitan species. 

Farren-White says this species was established in a rectory in 
the heart of the City of London and occurred in large numbers in 
1876 and 1878; he also records it from the Oystal Palace, the 
lily house at Kew, St. Leonards-on-Sea, Hastings, Exeter, and in 
a hot-house at Cheltenham^. Fowler observed this ant in some 
numbers in a cottage in the centre of Lincoln, and the old woman 
who inhabited it said they had been present for a great number of 
years past, and she had never been able to get rid of the plague'. 
Bingham records it in the propagating pita at Kew, and from Cam- 
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bridge, et£.^ ; and Frisby found it to be Gommon about BeveralBliopB 
at Ijnkfield Comer, RedhiU, in 1906*. It is represented in the Dale 
Collection by speciinene from Little Stanmore ; in the Rothney 
Collection from hot-houses at Tottenham ; and Scott sent it to 
me to name from Warnham Court near Horsham. It ia usually 
abundant at Kew, where I have found it in the propagating pits 
and other houses ; on one occasion I obtained a number of winged 
females'!, and a colony situated in a flow'er-pot consisted of thirteen 
dealat«d females, a number of workers, larvae, etc.**. 

Prenolepis (Nylanderia) vividnla Nyl. 

Formica vividtUa Nylander Acta. Soo. Sc. Feiin, Z BOO (1846)'. PrenoUpit 
uttiiduto Er. Andrfi Spoo. Hym. Europe 2 204 (1881)',- DaUo, Ton™ Cat. Hym. 
7 180 (1803)' ; Bignell Ent. Mu. Mag- 31 132 (1895)' ; Mallooh Fuun. Flor. 
Geo]. Clyde Ana 219 (1601)'; Butterfield ICnt. Mo. Ma^. 44 63 (1B08)>; 
Donisthorpe Bull. R. Bot. Gard. Kew 3 122 (1908)' : Trans. Leicester Lil- 
PhiL Soc. 12 229 (1008)" ; PrenakpU iNylanderia) vividuta Emery Deutech. 
Ent. Zeitechr. 1910 131'. PrenoUpia mvidula Forel Int. Ent. Cong. Bmxellea 
1010 2 83{1911)i*. 

Habitat : Cosmopohtan species. 

On April 2Ist, 1895, Bignell captured two specimens of this ant 
in bis house at Plymouth, which had undoubtedly escaped from a 
young palm, brought from London the day before*. Malloch 
irecords it from hot-houses at Queen's Park, and in the Botanic 
Gardens, Glasgow* ; and Butterfield as abundant in greenhouses 
at Lister Park, Bradford, in 1907*. It is represented in the Dale 
Collection by specimens taken at Llanelly {Richardson); Haliday 
found it in hot-houses in Ireland' ; and Wooley sent me specimens 
to name from a hot -house at Leicester Frith. 

I captured specimens at Kew in the palm house on March 23rd, 
1896, and in 1908 it occurred in the " Hospital " (house No. 18), 
where a nest, which was found under a flower-pot on October 28th, 
1910, contained three males and one winged female. In March, 
1914, Beck sent me specimens from Mogallon, near Newry, in 
Ireland, whore he had found them in Mr. Wakefield Richardson's 
hot-house, attending scales {Lecanium heaperidum L.) on banana 
leaves. Beresford baa sent me specimens from ClonsiUa, co. 
Dublin, where, he tells me, a colony is estabhshed in a private 
house. 

Prenolepis (Nylandeiia) vividula Nyl. subep. antillana For. 

Prenolepis guaiemalensis race anlillana Forel Trans. Ent. Soc. Lond. 
1893 340'. PrtnoUpis vividuta Bubap. aiUitlana Donisthorpe Bull. R. Bot. 
Gard. Kew 12 369 (ISll)' : Ent. Rec. 23 15 (1911)=. 

Habitat : Antilles. 

Workers occurred for some years in the Palm-house in Kew 
Gardens* '. 
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Prenolepia (Nylanderia) braneri Mayr subsp. donistlLorpei For. 

Prenolepu caeciUae Donisthorpe [teste Forel] Bull. R. Bot. Qard. Ken 3 
122 (190S)'. PrenolepU (Kglanderia) braueri subsp. donitthorpei Forel Bvill. 
Soo. Vaud. So. Nat. 44 U 41903)* ; Doniatborpe Traos. Leioeiter Lit-Phil. 
8oc. 12 229 (1908)' : Bull. R. Bot. Gaid. Kew 6 250 H. [l]fl (1809)* : 12 
368 (1911)> : Eat. Rec. 23 16 (1911)*. 

Habitat: (?) 

I captured specimenB of this ant in Kew Gardens as long ago as 
1896 ; it has occurred in the fern, palm, and lily houses, but the 
former house is evidently its head-quarters, and there I found a 
male, on December 5th, 1910*. I sent Profeaaor Forel a sketch of the 
genitalia of this specimen, and he tells me P. doniatkorpei is prob- 
ably a good species. 

* Donistborpea bmimea Latr. 

Formica brunnea X^treille Ess. Hist. Fourmis France 41 (1798)'. Laaiua 
ruger race brunneut Forel Denkschr. Schweiz. Gee. Naturw. 26 47 (1874)». 
Lanua brunneua Er. Andi^ Spec. Hym. Europe 2 193 (1881)> ; Dalla Torre 
Cat. Hym. 7 182 (1893)*. Laaias niger st. brunneiM Bingham Bull. R. Bot. 
G«rd. Kew (AS) 5 28 {1908)'. 

Habitat : Central Europe ; Caucasus, etc. 

Bingham records this species on a young dead sparrow near the 
HerbMium, Kew Gardens*. Bingham was probably in error, as he 
calls it a " common British species," and D. brunnea is not known 
to occur in Britain. 

Donisthorpea n^ra L. subsp. lasioides Emery. 

PrenoUpis lanoides Emery Ami. Aoad. Aspiranti Nat. (8E) 2 6 (1869)'. 
LaHut niger alieno-brunneua Forel Denkschr. Schweiz. Gea. Naturw. 26 47 
(1874)>. Laaiue aUenua var. laaioidea Dalla Torre Cat. Hym. 7 182 (1893)'. 
Laairu niger subap. lasioida Dooisthorpe Bull. R. Bot. Gard. Kew 12 369 
(1911)*. 

Habitat: Italy. 

A dealated female taken in orchid house, Kew Gardens, October, 
1911*. 

Camponotns (Camponotus) hercnleantis L. 

Formica herculeana Limiaeus Syet. Nat. Ed. 10 1 679 (1768)' ; Berken- 
hout Outline NH. Gr. Brit. 1 169 (1769)'; Headwick, Don. Agri. Forfar- 
ahire Append. 53 (1813)'. formico Aerouion«o Newman En toin. 3 214 (1867)* : 
Proo. Ent. Soc. Lond, (S. 3) S LXXVI (1867)'. Formica herculeana West- 
wood Proc. Ent. Soc. Load. 1871 XXVI' ; Dmming Pro. Ent. Soo. Lond. 
1871 XXXVin' ; Camponotut herculeamu r. AercuXsonu* Forel Denkschr. 
Schweiz. Ges. Naturw. 26 39 (1874)'. Formica hereidanea Brldgroan Trans. 
Norf. Norwich Nat. Soo. 2 270, 620 (1877)*. Camponotat herculeanua Er. 
Andrfi Spec. Hym. Europe 2 142 (1881)"; DaUa Torre Cat. Hym. 7 233 
(1893)". ComponoiM hercrUanea Vic. Hist. Norfolk 1 99 (1901)". 0am- 
ponoUia berculaneus Stainforth Nat. 28 456 (1903)". ComponottM hercttteanua 
hercukanus Emery Deuteoh. Ent, Zeitschr. 1908 184". Camponotue (Cam- 
ponotua) herouieanua Forel Rev. Suisse Zool. 22 266 (1914)". 
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Habitat : Xorth and Central Europe. 

Berkenhout gives this species as Britisli, but without any locaUty,' 
and Headwick lists it in the plants and animals of Forfarshire^ ; 
both records are extremely doubtful. 

Newman said he had been informed that this ant had been 
taken from pine stumps near Bannoch^, but F. Smith thoi^t 
there was some mistake*. Westwood recorded on November 6tii, 
187i, that a Great Woodpecker IPicua tnm-tiua), which was sup- 
posed to have been recently shot in Wytham Wood, Oxon, was 
found to have its crop crammed with perfect specimens of this 
ant* ; but Dunning pointed out that several of these birds, from 
Norway, were for sale at this time in Leadenhall Market'. Bridg- 
man records females and workers running on some birch bark from 
New Brunswick (these would be one of the American forms of 
herctdeanua), in a saw-yard at Norwich in April, 1876*, and Stainforth 
a live worker taken in the Western Dock Reserve at Hull in Septem- 
ber, 1902". 

Canvonotns (Camponotns) bercnleanna L. subsp. pennsylvaniciu 

Retz. 

[" Founm do PenBylvanie " DegeerM^m. Hist. Im. 3 603 (1773)"]. Formica 
penneylvanica Retsiua Oen. Spec. Ins. Degeer 76 (1783)*. Camporutttu 
pennaylvanKiis Er. AndrS Spec. Hym. Europe Z 141 (1B81)». Formica 
peraisylvaHca SommervillQ Froc. NH. Soc. Glaegow (n.e.) I VII (1S83)*. 
Gamponotua pem\«ylvanica» Dalla Torre Cat. Hym. 7 246 (1893)'. Cam- 
ponotua herculeanua pennaylvaniciM Wheeler Ann. New York Acad. Sc. ZO 
33S (1910)'. Camiponotua (Gamponotua) Aerculea»u« subsp. -penneylvaniaiM 
Forel Rev. SuiSBe ZooL 22 266 (1914)'. 

Habitat : North America. 

Sommerville records living specimens nesting in a log of yellow 
pine on August 14th, 1883, received in Glasgow from Michigan, 

U.S.A.* 

Camponotns (Camponotns) fallax Nyl. subsp. tasilis Wheeler var. 
' pavidns Wheeler. 



Habitat : Tesas ; Louisiana ; Florida^. 

Males, winged females, and workers occurred in some nnmbers 
in a cooperage belonging to Messrs. Bulmer, Cider Merchants, Here- 
ford, in April, 1911. The ants were Uving in the oak, used for 
binding the casks, which came from Texas. 

Camponotns (Hyrmotoiba) macalatas F. subsp. sylvaticas Ohv. 

Fortmca aylvatica Olivier Encyol. MMh. Ins. 6 491 (I79l}i. ComponoMw 
gyltiaticttt I. sylvcaictu Foret Denkschr. Scbweis. Gee. Naturw. 26 39 (1874)*. 
Campoiiotue eylvaticui Er. Aodi^ Spec. Hym. Europe 2 144 (1881)*. 0am- 
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ponolut sUvaUeutBaHa Tom CB.t.Uym. 7 252(1863)*. Componotm aylvatieua 
Vic. Hist. Durham I S5 (1906)'. Catnponotite macvialua Mvaticua Emery 
Deuteoh. Ent. Zeitaohr. 1908 109*. 

Habitat : South of France*. 

This species is recorded as being taken alive in bananas at 
Bishops Auckland^. 

CamponotoB (Unmottariz) abdominalis F. 

Formica abdominalia Fabricius Sys. Piei. 409 (1804)'. CamjMnotus 
abdominalU DaUa Torre Cat. Hyra. 7 219 (1893)*. Camptmotu* (Myrmcthrix) 
abdominalis Foiel Rev. Siiiase Zool. ZZ 208 (1914)*. 

Habitat : Central and South America. 

Prisby found winged females of this species in a bunch of bananas 
at Qravesend ; and Britten gave me workers also taken amongst 
bananas at Penrith, Cumberland, in 1906 {J. V. Smith.) 

Oamponotns (Myrmothrix) abdominalis F. var. atriceps F. Smith. 

Formica atricepa F. Smith Cat. Hym. Brit. Mus. 6 44 (1856)'. CatTiponolue 
abdominalis Datla Torre Cat. Hym. 7 219 (18B3)' [in part]. Camponolua 
abdominalia vai, alricepe Donisthorpe Proc. Ent, Soo. Lond. 1912 CII*. 

Habitat : South America. 

I captured a large worker of this variety in my fiat on the evening 
of September 6th, 1912, having been at Weybridge during the day. 
It is probable that it came from the hotel at Weybridge, as I was 
told of the capture of other specimens there on my next visit^. 

Camponotos (Hymiotbiix) abdominalis F. subsp. stercorarins For 

Camponottia atriceps raoe stercoranu* Forel Bull. Soc. Vaud. Sc. Nat. 
(2) 20 340 (1884)'. Camponolua atercorariua Dalla Torre Cat. Hym. 7 263 
(1883)'. Gamponotua abdominalia subap. aCercorariva Donisthorpe Bull. R, 
Hot. Card. Kew 12 369 (ISll)'. 

Habitat : Ontral America. 

A large worker was captured on a clump of imported Laelia 
gotMiana in the Orchid House at Kew' ; Bedwell found another in 
an orchid house at Potters' Bar ; and Hudd sent me a dealated 
female, large, andsmall workers taken on bananas at Cardiff in 1910. 

Camponotns (Myrmamblys) novogianadensis Mayr. 

Gamponotua novogranadenaia Majrr Sitz. Akad. Wisa. Wien 61 (1) 380 
(1870)' J Dalla Torre Cat. Hym. 7 245 (1893)*. Camponottit {MyrmamHya) 
novogranadenaie Forel Kev. Suisse Zool. 22 272 (1914)'. 

Habitat : Central America ; Columbia, Brazil. 

]jarge and small workers were captured in orchids from Brazil, 
at Kew Gardens in December, 1912. 
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Camponotm (Colobopsu) tnmcatiis Spin. 

Formica truneata Spinola Ins. Ligur. Bpeo. Nov. 2 244 (1808)'. CotoboptU 
truneata Forel Denkaohr. Schweiz. Oea. Naturw 26 M 215 387 (1874)< ; 
Er. Andrd ^eo. Kym. Europe 2 160 <ieSl)'. Catnponolua Iruncalut DaU 
Torre Cat. Hym. 7 255 {1893)', Oamp(motu» (Colofxypau) truncatua Donis- 
tborpe BuU. B. Bot. Gard. Kew 6 251 Pf. [l]-l-2 (1909)' ; Forel Rev. Suiue 
Zoof 22 272 (1914)'. 

Habitat : South and Central Europe ; North Africa. 

In April, 1909, I found a number of soldiers and workers of this 
species in virgin cork in company with Cremaaiogaster Scutellaria, in 
the fern house in Kew Gardens ; a beetle Formicomus pedeslris 
Ross., superficially very like the Colobopsie worker, occurred with 
them*. Pool sent this ant to me to name, taken in cork in the insect 
house in the Zoological Gardens, Regent's Park, July, 1914. 
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abdominoliB, CamponotuB, 340 
acervorum, Leptothorax, 147 
Aecophthora, 96 
affinia, Doniathorpea, 237 
atBnia, Leptothorax, 155, 159 
'affino-tuberum, Ltptothorax, 166 
ofbtpennw. Slenamma, 166 
*albipennia, SUnanana, 162 
albipes, Teclinomyrmex, 343 
aliena, Donisthorpea, 212 
aliano-nigra. var.. Doniathorpea, 211 
alluaudi, Plagiolepis, 343 
alpina, var,, Farraioa, 266 
amerioana, aubap., Mymieoina, 80 
americana, var., Donisthorpea, 213 
androgyna, Panera, 71, 72 
Anergatee, 87 
aTiiigttenma, Formica, 96 
antillana, Bubsp., Frenolepis, 346 
aphidicola, var,, Donisthorpea, 237 
apicalU, Formica, 245 
udueruiEO var., Myrmioa, 134, 135 
argentata, Fomuca, 219 
Asemorhoptrum, 139 
atavia, Ponera. 69 
'airaittla, Myrmica, 171 
atratulua, Anergatee, 89 
atriceps, var., Camponotua, 349 
auro- punctata, Waamamiia, 341 

barbata, Formica, 304 

bident, Myrmica, 76 
binodia, Formica, 170 
boeronim, aubap., Ponera, 336 
brevicomie, Doniathorpea, 20S 
breviapinosa, var., Myrmeoina, 80 
bninnea, Donisthorpea. 230. 238 
•brunnfitt, Donisthorpoa, 347 
•brunnea, Formica, 236 
bnuuieipes, var., Teohnomyrmex, 34i 



oaeapitum, Tetramormin, 90, 170 
Camponotinae, 184, 343 
capaincola, Formica, 304 
Qellarum, var., Pheidole, 339 
chamberlini, Symmyimica, 84 
cingulata, Mi/rmica, 155 
cl3^eatu8, Leptothorax, 144 
ooarctata, Ponera, 67 
cotUna, Tapinoma, 179 
Colobopeis, 350 
amgerem, Formica, 267 
conaocians, Formica, 2fiS 
contrada, Formica, 67 
oorticalia, Leptothorax, 166, 160 
orassinoda, Formica, 65 
cttnictdaHa, Formica, 313, 314, 31 



dakotenais, Formica, 268 
debilM, Myrm/ica, 139 
dcTUicomia, Myrmica, 134 
deatruotor, Monomorium. 334, 336 
dUuta, Myrmica, 115 
LHplorhoplrum. 96. 102 
diverauB, Pheidologoton, 337 
DoUohoderinae, 178, 342 
domtaiica, Mynnica, 96 
domeeticum, \CiphloTophum, 96 
daminula, Formica, 280 
Donisthorpea, 184 
doniathorpei, subap., Frenolepia. 347 
doraata, Formica, 245 
dujourii, Micromyrma, 179 
dusmeti, var,, Fomuca, 267 

eduardi, Ponera, 74 
emarginatus, Doniathorpea, 229, 230 
'cmarginatm, Laaiut, 246 
emery i, Cardioooiidyla, 336 
erraticum. Tapinoma, 179 
exigua. Plagiolepis, 344 
exsecta. Formica, 273 
exsectoidea, Formica, 268. 27G 
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fikhneri, var., Formica, 326 

ilav&. Donisthorpoa, 216 

fiavidvia, Myrmica, 102 

fiaviduUi, Plagiotepia, 343 

flavipe^, Formica, 304 

flavipee, Prenoiepia, 345 

'flavug, Laeiua, 223, 224 

flori, Formica, 306 

lloricola, Monomorium, 334 

Formica, 241 

Formiooxenus, 82 

*fugax, Diplorhoptrum, 96 

fugax, Solenopais, 102 

*/ugax, Sotenopeiii, 116 

fukaii, var., Formioa, 276 

fuliginoaa, Donisthorpea, 188 

fusca, Formica, 304 

'fueca. Formica, 170, 200 
fiigco-Tu^arbi», var., Formica, 313 

314, 318 
fuscuia, Myrmica, 90, 170 

gagatcB, Formica, 328, 329 
*gagalea, Formica, 326 
geminata, Solenopais, 101, 33S 
gertnidae, Pheidoie, 338 
glabra, Formica, 326 
glabrelUi, Fiyrmica. 179 
gtacialia, Formica, 305 
giobaria, var., Fcnnica, 313, 314 
gracileaceni, Tapinoma, 345 
gracilis, Psoudomyrroa, 336 
graminic^, Formica, 147 
'graminicola, Formica, 139 
graminioola, Myrmeoina, 76 
guineenae, TeCramorium, 336, 339 

haematodes, Odontomachos, 334 
hammi, var,, Tetramorium, 178 
'kercvlanea, Formica, 245 
herouleonus, Camponotus, 347 
, humilie, Iridomyrmex, 335, 342 

impura, Myrmica, 171 
inciaa, Slrumigenya, 341 
incompleta, Myrmica, 110 
indica, var., Diacamma, 336 
inserta, Formica, 268 
interruptuB, Leptothorax, 155, 166 

koUari, Tetramorium, 339 

lacleipennis, Mjfrmica, 147 
laevigata, Myrmica, 338 
laevinodis, Myrmica, 110 
laeviuscula, Myrmica, 83 
'laeviuscula, Myrmica, 139 
lasioidcB, aubsp., Doniithorpea, 347 



§£o«u*, 184 
latreillei, Myrmedna, 76 
LeptothoraK, 144 
lippula, Myrmica, 139 
lobicornis, Myrmica, 134 
longicomia, Preuotepis, 336, 345 
longipes, Plagiolepis, 335 
Umgiicapai, Myrmica, 110 ' 
Ituiidtda, Myrmica, 83 
higubria, Formica, 246 

mtKiiii/pea, Myrmica, 90, 171 
major, var., Formica, 246 
marujtbuiaria, Solenopaie, 101 
Manica, 162 

mayitae, Tetramorium, 341 
mayri, Anochetus, 336 
megaoephala. Pheidoie, 336, 338 
melanocephalum, Tapinoma, 336, 342 
meilea, Formica, 217 
microcephalmn, Liometopum, 229 
microgyoa, Formica, 243, 268 
minkii, Myrmica, 139 
minuta. Atia, 96 
mlnuta, var., Prenolepia, 346 
minutum, Monomorium, 95, 337 
minutum, Tapinoma, 343 
mixta, Doniathoipea, 236 
*mixta, Formica, 223 
mixto-umbrata, var., Doniethorpes, 

233 
modeata, Myrmica, 171 
'moUata, Mynnica, 96 
moleata, Solenopeis, 97 
Moaomorimn, 96 
mutica, Myrmica, 84 
Mychothorax, 146, 147 
Myrroamblys, 349 
Myrmecina, 76 
Myrmica, 107 
Myimioinae, 74, 336 
myrmiooxena, Myrmioa, 138 
Myrmothrix, 349 
Myrmoturba, 348 



I, Donisthorpea, 217 
neoiiigra, Donisthorpea, 215 
*niger, LaHiia. 216, 219 
nigerrima, Formica, 200 
*nigra, Form,ica, 304 
nigra, Donisthorpea, 200 
rtigra major, Formica, 304 
nipponenais, var., Donisthorpea, 190 
nitenB, subsp., Prenolepie, 344 
nitidula, Formicoxenut, 83 
*nitidiiia, Myrmica, 139 
'nitididua, Formicoxentta, 139 
fnodicomi^, Myrmica, 134 
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novogranadenaiB, Camponotus, 349 
nylanderi, Leptothorax, 155 
Nylanderia, 345-347 

obsoleta. Formica, 24S, 320 
*ockracea, Ponera, 71 
opacioeps, Ponera, 336 

palleecena, Formica, 200 
•pallidtila, Pheidole, 338 
palHUiTsis, Formica, 213 
patagonicus, Bra«hjmiyTinex, 344 
pavidua, var., Camponotus, 348 
pennsylvanicus, subsp., Camponotus, 
348 



337 

picea. Formica, 325 
pieoa, var., Formiooxenua, 84 
piniphila, Formica, 245, 263 
polita, Tapinoma, 344 
polyctena, Formica, 245, 263 
Ponera. 66 
Ponerinae, 65, 335 
prateneis, Formica, 267 
*pratenHe, Formica, 320 
pressilabria, Fomiioa, 279 
punctatiasima, Ponera, 71 
punctulata, var., Pheidole, 339 
pusilla, Oecophlhora, 338 
pi/gmaea, Micromyrma, 178 

Raptiformica, 243 
ravouxi, Formiooxenus, 85 
regulare. Eotatomma, 335 
reliciiiata, Myrmica, 339 
rhombinoda, Pheidole, 339 



rubescena, var., Pormica, 313. 318 
rubicunda, Formica, 2S7, 298 
rnbida, Myrmica, 84 
rubra, Formica, 108, 110 
rufa, Formica, 245 
*rufa, Formica, 220, 267 
rufibarbia, Fonuica, 313, 320 
'rufibarbie, Formica, 314 
rufioomia, Formica, 217 
rufo-pratensiB var., Formica, 262 
ruginodis, Myrmica, 116 
niginodo-laovinodis, var., Myrmica 
115 



349 



sabuleti, var., Myrnuca, 132 

sanguines, Formica, 280 
aantMha, var., Formica, 265 
acabrinodis, Myrmica. 125 
BOhiefFerdeckeri, Donisthorpea, 202 
Bchmidti, var., Tetramorium, 178 
Boutellaria, Creraastogaster, 337 
eemiiaevB, var.. Tetramorium. 178 
Serviformica, 243 
aexdens, var. Tetramorium, 341 
simillimum, Tetramorium, 335, 340 
sitnplicitiecula, Myrmica, 166 
SolonopBis, 101 
Stenamma, 138 
iteni>ptera, Formica, 320 
ateroorariua, subsp., Camponoti 
striatidena, Triglyphothrix, 335, J4l 
stricttila, Myrmica, 78 
subintegra, Formica, 298 
subaerioea, Formica, 258, 305, 310 
aulcinodia, Myrmica, 122 
Bulcinodo-ruginodis, var,, Myrmica, 

121 
aylvaticus, eubap., Camponotus. 348 

Tapinoma, 17B 

tarda, Ponera, 71 

terminalis. Cremastt^aater. 338 

Tetramorium. 169 

texana, Bubsp., Myrmecina, 80 

thereaiae. Neoponera, 336 

tranakatticasica, Formica, 326 

trietis, Formica, 304 

tnuioatua, Camponotus, 360 

'truncicola, Formica, 245 

truncicolo-praterme, var., Formica, 

267 
tubero-affinis, LeptothaTOX, 166 
tuberosa, Formica, 162 
tuberum, Leptothorax, 164, 162 
*tuberum, Leptothorax, 100 
Hubsrum, Myrmica, 155 

umbrata. Donisthorpea, 223 

'unifaeciala, Formica, 96 
'uni/asciaia, Leptothorax, 162 , 
unifasciatua, Lioptothorax, 154, 156. 



wettieoodii, Myrmica, 83 
weatwoodi, Stenamma, 139 
*viealwoodi, Stenamma, 116 
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C«LEOPTKRA 
aouminata, Homoeusa, 199, 210, 223. 

240, 312 
»naliB, Homalota, 131, 199, 223, 261, 

280 
anceps, Notothecta, 261, 266. 280 
angulsto, ThiasophiU, 199, 261. 266 
stratus, Xantholinus, 109, 261 
aurata, Cetonia, 261 
bfliinetti, Ilyobatea, 199 
bicolor, Medon, 223 
brevia. Quedius, 199, 261. 265. 303 
canaliculata, Druailla. 70, lU, 121, 
126, 131. 154, 177. 199, 210. 210, 
223,261,280,303,312.318 
oarinatus, Neuraphoa, 312 
oognata. Mynnedonia, 199 
oollaris, Mynnedonia, 114 
oonfusa, Notothecta, 199. 281 
oonicicollis, Monotoma, 261, 26S 
consanguinea, Homolota, 199, 233 
dentata, Dinorda, 303 
diBtinota, Coocinella, 261 
emarginatua, Atemeles, 114, 121, 125, 

131, 134, 312 
exorata, Homalota, 199 
femigineus, Uetaerius, 223, 261, 303 

312 
flavipes, Notothecta, 261, 265. 267. 

2S0, 303 
florioola, Cetonia, 261, 273 
formioeticola, Osypoda, 261 
formioetorum, Monotoma. 261 
foimioetorum, Leptacinua. 261, 260, 

325 
funeata, Myrmedonia, 109 
gentilis, Mioroglosaa, 160 
glabratuB. Bythimua, 70 
glabriventria, Ilyobatea, 190 
godarti, Soydmaenua, 261 
greaaneri, Ptenidium, 199 
haemorrhoa, Oxypoda, 199, 261, 265, 

280, 303 
hagensi, Dinarda, 280 
hawoTthi, Myrmedonia, 199 
humeralis, Myrmedonia, 199, 228, 

233, 261 
inquilina. Thiasophila, 109 
kraatzi. Ptenidium, 261 
laticollia, Myrmedonia, 100 
limbata, Mynnedonia, 131, 199, 210, 
223, 280, 303, 312 



. . . 199 

iD&rkeli, Dint 
mOrkeli, Trichonyx, 199, 223, 312 
montandoni, Trichopteiyx, 261 
myrmeoophilum, Ptenidium, 199, 261 
mynnecophiimn, PtiUum, 201 
mynneoophilus, Othius, 132, 199, 223 

261, 280. 303 
nigra T Heberothopa, 190, 201 
nigrioollia, var,, Atemeles, 113 
nitidula, Homalota, 199 
onopordi, LarjntiB, 307 
paradoKua, Atemeles, 114, 314, 318, 

326 
parallela, Homalota, 261, 206 
pedestria, FonnicomuB, 350 
pioeus. MyrmeteB, 201 
phoata, Mynnoecia. 184 
pulla, Mioroglossa. 190, 261 
punctatua, Dendrophilus, 'lOO, 261, 

280 
pygmaaa, Dinarda, 314, 318, 326 
pygmaeuB, Dendrophilua, 261, 206 
quadripunotata, Clythra, 261. 266 
reoondita. Osypoda, 261, 303 
rufioomia, Aleoohara, 199. 261. 312 
sabuloaiun, Opatmm, 210, 318 
saginatua, Lamprinus, 70, 121, 134. 

223, 303, 312 
Bteroorarius, Staphylinus, 114, 121, 

132, 177, 223, 261 
stnimoBa, Lomeohusa, 206, 303 
testaoeus, Claviger. 210, 216, 223 
venuatua, Batrisodes, 132, 199, 261, 

312 
vittala, Oxypoda, 199 

HYMENOPTERA PARASITICA 

albitarse, Polynema, 262 
anthraoinuB, Fezomaohus, 210 
aptenun, Chaamodon, 199, 312 
aquisgranensis, PezomaohuB, 121. 133 
berolinense, Elaamosoma, 262 
brevifilia, Antaeon, 312 
buccata. Paohylomma, 121, 132, 138. 

184, 210, 216, 223, 262, 265. 303, 

326 
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oynipeeUB, LituB, 211 
distuictufi, GonatopuB, 114, 318 
donisthoTpei, Lcxotropa, 223 



erythromera, Spalangia, ] 
f^oonivibFans, Spiloiruna, 312 
temoraJiB, var., Tetramopria, 177 
formicaria, Kleditoma, 262 
■ -ia, RhoptromerU, 312 
•ia, Triohopria, 312 
-ia, var., Belyta, 199 
fonoicarius. Aphanogmus, 262 
" -iuH, BethyluH. 199 
■uin, Loxotropa, IDS 
fuUginosus, Tropidopria, 199. 262 
gravidfttor, Proctotrypes, 303 
hoepea, Plesiobaeus, 312 
hyalinus, var., Amblyaspis, 199 
intonnedius, Pezomaehua, 303 
lasiophila, Aclista, 199 
lasiophilus, AmblyaspiB, 1Q9 
mynnecobia, Conoetigmua, 262 
mymieoobiuB. Hoplogryon, 199 
myrmecobiua, Teloas, 199 
mynneoophila, Eleditoma, 199, 262 
myrmecophiluB, Ceraphron, 262 
myrmecophiluB, Exallonyx, 199 
myrmecophilua, Gonatopus, 210 
mynnecophilua, Leptorhaptue, 199 
myrmecophilua, Paragryon, 223 
myrnucarxun, Ceraphron, 121 
neeiBii, var., Peiomachus, 114 
nervosa, Aspilota, 199 
nigro-cinctus, Microcryptus, 114, 261 
pallidus, Lagyoodes, 199, 262 
pedestrie, Planopria, 210 
ruddi, EmbolemuB, 312 
nifo-petiolatua, var., Amblyaspis, 199 
Bemini^um, Baeus, 262 
Bociabilis, Oanatopus, 177 
sooiabilis, var., Eiallons^, 199 
sociata, Aehmedopria, 262 
striatus. Gonatopus, 223, 312 
subcyaneum, PHeudlsobrachium, 81 
Bubintegra, Kleditomo, 262 
subterranea, I-oxotropa, 210, 223 



tritoma, Loxotropa, 177 
viator, Acoeliui, 262 
vulpinus, Pezomaehua, 261 
ni, Conostigmue, 262 
ni, Exallonyx, 199 



LEPIDOPTEEA 



oorydon, Lyoaena, 220 

oros, Polyoramatua, 124 
iDcongruella, Amphisbatis, I 
octaraceella, Myrmeoozela, 21 



leura, 200 
brachyptera, Peyerimhoffia, 216 
ciliata, Apiochaeta, 199 
conformis, Apiochaeta, 121 
curtiventria, Limosina, 200 
domi, Platyphora, 325 
fomorata, Apiochaeta, 121 
formicae, Phyllomyza, 262, 265 
fomnicanun, Pseudacieon, 138, 184, 

190, 211, 216, 223, 233, 262, 303 
fungieola, Limosina, 200, 262 
highlandica, var., Platyphora, 312 
infumata, Soatopse, 199, 262 
lasiae, Phyllomyza, 199 
longicoBtalis, Apiochaeta, 199 
lubbocki, Platyphora, 312, 333, 334 
ludens, Milichia, 199 
mutabilis, Microdon, 121, 211, 312 
myrmecophiluB, Ceratopogon, 262, 

280 
pulicaria. Apiochaeta, 262 
rata, Apiochaeta, 260 
rufilabrlB, Limosina, 312 
sp ?, Phyllomyza, 199 
transversalis, var T, Soatopse, 100 
tranaveisalis, Soatopeo, 262 

HETEROPTERA 
calcaratus, Alydus, 211, 262, 303, 312 
cinnamopt«rus, Pilophorus, 262 
coleoptrata, Myrmedobia, 114, 200, 

211 
ooleopteratUB, Ceratooombus, 280, 

312 
formicetorum. Piezostethns, 262 

GEtoilis, Myrmecoris, 211, 262 
liventris, Nabis, 211, 262. 303, 312 
perplexus, Pilophorus, 200, 211, 262, 

303, 312 
triguttatus, SysMllonotus, 211, 312 



APHIDAE 
alienus. Aphis, 216 
camosa.Oeoica, 211, 216, 223 
ciraiciformis, Paradetue, 177, 223 
oomi. Schizonoura, 114, 121, 131,211, 
223, 262, 312 



itizecoy Google 



BKrnSH AXTS. ^^^^^^1 




(^aecuB, SmyiithuruB. 121, sIx^^^^^^H 


formiearia, Forda, 114, 121. 131, 177. 


eavemarum, Lepidooyrtua, 200 ^^^H 


211,216,223,233,312 




formicarium, Mocroaiphum, 223 


MYRIAPODA ^^H 


formicopliilua, Lnohnua, 262 


g;uttulatiis, Blanjulue, 280 ^^^H 


' furcata, Forda. 1 14 


lagurua, PolyxcnuB. 262, 312 ^^H 


hexsgona, Furdn, 223 


pulchethiB. JtiluB, 200, 262 ^^H 


hireutum, Tycheoides. 223 




lactucaria, BryBooryptB. )21i 131 
loontodonielb, Aphis, 223 


ARANEINA ^^H 


marginato. Pentapliis, 177, 211, 312 


arietinua, Tetnhis. 200, 211, SBS^^H 


nudus. Lachnus, 312 




peUuoida, Geoioa. 223 


312 ^^H 


piantagmifl, AphiB, 121. 211, 223, 202 


c<ambridg«i, Dyadera, 200, 303, ft^^H 


radioiB. Tramo. 131, 211. 210, 223, 


Duieroa, Cicurina, 200. 240 ^^^H 


312 




nuiunculi, Apliie, 223 


donisthorpoi, Diblemina, 341 ^^H 


ranunculi, Brysoorypta, 121, 131, 


festiva. Mioarisoma, 200, 211, ^^H 


312 




Bctariae. Tycheoides, 121, 223, 233, 


formicariiiB, Myrmarachne, 132 ^^^| 


318 


helvoia, Hahnia, 200 ^^H 




hombergi. Harpa«tes. 134. 200. ^^M 


Hp *, Macrosiphum, 211 


303. 312. 318 ^^H 


Bubterraiiea, Aphis, 210 


iimotabilis. Microueta. 200, 262 ^^H 




metonB, Evanaia, 211, 303. 312, 3^^H 


troglodytes. Trama, 131. 211, 216, 




223 


pulicaria, Micaria, 177, 211, 280, a^^H 




318 ^^H 


223, 312 


recisus. TetriluB. 200, 233, 262, 3i^^H 


viridana. Forda. 131, 216, 223 


riparium, Theridium, 303 ^^^^| 
sc^ntilluH, Mioaria. 312, 318 ^^H 






scurrilis, Acartaucheuius, 177 ^^^H 


COCCIDAE 


troglodytes, Drassus, 200 ^^^1 




viaria, Micronets, 200, 262 ^^H 


aceris, PaeudocDCOUS, 105 




cataphraota. Ortheiia, 262 
dooisthorpei, RiperaLa, 70 


P8EUD0SC0RPI0NINA ^^H 


europa«a, Ripersia. 312 


scoipioidea. Chemea, 262 ^^^| 






fonnioarii. Riperaia, 211, 223 


ACARINA ^^^1 


forimcaxum, Lecanopsis, 211 




hesperiduin, Lecanimn, 205, 346 


acutus. Laelaps, 132 ^^H 


nibt, Lecanium, 195 


bostockl, Trachyuropodo. 200. ^^^H 




241 ^^1 




eeltica, Traohyuropoda, 223 


223, 318 


cooninea, Traohyuropoda. 262. 312 


tomlini, Bipersia, 211, 223, 312 


comata. CilUbano, 21 1, 223, 233, 238, 


vejdovBkyi, Orthcziola, 132, 211. 223 


241 


vitis, Coccus, 205 


cuneifer, Laelaps, 200, 233, 241, gfi^^ 




260, 304, 318 ^^H 




equitaus, Laelaps. 177 J^^^^t 


COKLEMBOLA 


Bxcavata, Trerhyxxropoda. 200, S^^^H 




fureli, Anteruiophorua. 211 ^^^1 


albinos, Cyphodeirua, 70. 114. 121, 


formicariuB, Urotraohytes, 223 ^^^^| 


125, 132, 134, 138, 177, 1M4, 200, 


grandis, Antennophorus. 200 j^^^M 


, 211, 216, 223, 233, 240. 262, 280, 


holothyroidea, Sphacrolaelaps, ^^^H 


303, 312, 318, 320, 325, 334 


241 ^^M 


^^^_i^ 


.^,G^^^H 


^^^^^^^^^^^^^^B- ^^k 


_^ ^^^^H 



laevia, Laelape, 177 

laminosa, Trochyuropoda, 177, 211, 

223, 312 
rainutisaima, Uroplitella, 200, 21 1, 

233, 31S 
montanus, Laelaps, 313 
myrmecophiluB, Laelaps, 121, 304, 

312, 318, 320 
myrmophilua, Laelaps, 132, 177, 312 
nolabilw, Uroobovella, 312 
obovata, Uroobovella, 223 
oophilus, Laelwe, 202, 265, 273, 313, 

318 
ovalia, Uropoda, 233 
ovatula, Uroplitella, 114, 223 
philoctena, Urodiscella, 223, 233 
pubescens, Aotemiophorus, 223 
pulGheniiua, Discopoma, 312 
ricasoliona, Urodiscella, 200 
sinuata, var., Traob3airopoda, 211, 

312 
Btyliferus, Loelapa, 223 
uhlmanni, Antoiuiophorus, 233, 236, 

241 
vacuus, Laelapa, 132, 211 

i, TTyoglji)hua, 233, 313 
1, Traohyuropodo, 233 



CRUSTACEA 

hoffmanaeggi, Platyarthrus, 114, 121, 
126, 132, 134, 164, 177, 200, 203, 
211, 216, 223, 233, 241, 262, 280, 
304, 313, 318, 320 



le), 175 



MYRMECOCHOROUS SEEDS 

aparine, Galium, 206 
avenaceum, ArrhenathGrutii, 2G4 
broom. 264 
Carduua, ap. 1, 264 
Ceraatium, 176 
cyanuB, Centaurea, 110 
fleiuoea, C. (Cardamine), 176 
gorse, 254 
hirsuta, C. (Cardar 
hirtft, VioU, 195 
lanatus, Holcua, 264 
Merourialis, 176 
odorata, Viola, 195, 20 
PaiiiBcum, 176 
uniflora, Melica, 195 
Viola ap. T, 254 



FUNGI 

Laboulbeniaceae, 164 
mynnecophiluni, Cladosporium, 193 
'myrmecopkilum, Otadotrichwm, 193 
'myrmecaphilian, Macrofporitim, 193 
'myrmecophibtm, SeptoapoHum, 193 
myrraacophiluin, var., Hormiscium, 



229 

pithyophiluF 



, Hormiaciu 



, 229 



itizecoy Google 



,1,1.1, Google 



LIST OF SUBSCRIBERS. 

Adams, Fredk. C. F.Z.S., F.E.8., 50 Ashley Gardens, WeBtminster, S.W. 
Adkin, Robert, F.E.S., 4 Lingards Road, Lewisham, S.E. (2 copies.) 
Avebury, The Right Honblo. Lord, High Elms. Orpington. 

Bagnall. Richard S., F.L.S., F.E.S.. Fenshaw Lodge, Penshaw, Co. Durham. 

Balfour, Miss, Whittingehame, Preetonkirk, Scotland. 

Bears, T. Hudson, Regius Profeeaor of Engineering, B.Sc, F.E.S., F.R.8.E., 

10 Regent Terrace, Edinburgh. 
Beck, R., F.E.S., 49 Portchester Road, Bournemouth. 
Bereaford, Denis R. Pack, D.L., Fenagh House, Bagnalstown, Ireland. 
Bethune- Baker, G. T., F.L.S., F,Z,S., Past-Pros. Ent. Soc, Lend., 19 Clarendon 

Road, Edgbaston. (2 copies.) 
Bishop, Thos. G.. Dalmore, Helensburgh, Dumbartonshire, (2 copies.) 
Boatock, E. D., F.E.S., Oulton Cross, Stone, Staffe. 
BouskeU, Frank, F.R.H.S., Market Bosworth, Nuneaton. 
Bowles, E. AugustuH, M.A.,F,E.S,, Myddelton House, Waltham Cross, Herts. 
Boycott, A. E., Red Friars, Radlett. 
Bristol Museum and Art Gallery (H. Bolton, Director.) 
Brun, R., Dr. Med., ZoUikerstraaee 100, ZOrich S, Switzerland. 
Bryant, G. E., F.E.S.. Fir Grove, Esher. 
Buchan-Hepbum, Sir Archibald, Bt., J.P., D.L., F.E.8., Smeaton-Hepbum, 

Preston kirk. East Lothian. 
Butler, Edward A., B.A., B.Sc., P.E.S., 56 Cecile Park, Crouch End. 

London, N. 

Cameron, M.. M.B., R.N., F.E.S., 7 Blessington Road, Lee, London, S.E. 
Cardiff Libraries Committee (Harry Farr), Central Library. Cardiff. 
Carr, Prof. J. W.. M.A., F.L.S., University College, Nottingham. (2 copies,) 
Chapman, T. A., M.D., F.Z.S,, F.E.S., Betula, Reigate. (2 copies.) 
Crawley, W. C, B.A., F.E.S.. 29 Holland Park Road, London, W. 

Donisthorpe, Lieut, de Aul&, Intethgence Corps, General Headquarters, 

British Expeditionary Force, France. 
Druoe. Hamilton H. C. J., F.Z.S., F.E.S., Tretuais Lodge, 3 Norfolk Road, 

London, N.W. 
Dulau and Co., Ltd.. 37 Soho Square, W. (4 copies.) 



Elliot, Andrew, 17 Princes Street. Edinbui'gh, 

Elliott, Mrs. Jessie Bayliss, D.Sc, B.Sc., F.B.M.S., Arden Grange, Tanworth- 
in-Arden, Warwickshire. 



,1,1.1, Google 



376 



BRITISH ANTS. 



Elliott, Ernest A., F.E.S., It) Belaixe Grove, London, N.W, (2 oopiee.) 
Ellis, H. Wilioughby, F.E.8., 3 Lancaster Place, Belsize Park, London, N.W, 
Elwea, H. J., J.P., F.R.8., etc.. Past-Pres. Ent. Boo., hoad.. Colesbome Pack, 

nr. Cheltenham. 
Entomological Society oF London. The, 1 1 Chandos St., Cavendish Square, W. 
Evans, Wm., F.R.S.E., F.E.S., 38 Morningaide Park. Edinburgh. 
Fontenelle, Paul de PeyerimhofI de, 78 Boulevard Bon-Accueil, Alger. 
Foster, Nevin H., F.L.S.. M.R.I.A.. Hillsborough, Co. Down, Ireland. 
Foxftll, W. H., Birmingham Natural Hist, and Philosophical Soc.. Av« 

House. 66 NewhaQ Street, Birmingham. 
Frisby, George E.. F.E.8., 40 Windmill Street, Gravesend, Kent. 
Frohawk, F. W., M.B.O.U., F.E.8.. Stanley House, Park Road. WalUngton, 

Gardner, Charles C. Best, F.E.S.. B.N. Flying Corps, Rookwood. Neath, 

S. Wales. 
OardnBT, Wilioughby, F.L.S., F.S.A., F.E.S., Doganwy, N, Wal 
(jimingham, O. T., F.I.C. (University of Bristol), Long Ashton, nr, BriHtol. 
Green, E. Ernest, Vioe-Pres. Ent. Son., Lond., Way's End, Camberley, Soney, 
HaineB, F. H,, Brookside. Winfrith, Dorchester. 
Hall, Thomaa Wm„ F.E.S., Stanhope, The Crescent. Croydon, 
Hallett, H. M., F.E.S., 102 Merehante Exohanga, Cardiff. 
Hamilton, Lord Claud, M.P,, 28 Cambridge Square, London, W. 
Hamm, A. H.. 22 Southfield Road, Oxford. 
Heath. Ernest, F.R.M.S., Froyle, Penylau, Cardiff. 
Home. Arthur, F.E.S., GO Gladalono Place, Aberdeen, N.B. 
Hudd, Alfred E., F,E,S„ 108 Pembroke Road, CUfton. 

Image, SelwjTi, M.A., F.E.S., Slade Prof, of Arte. Osford, 20 Fitiroy St 

London, W. 
Imms, A, D„ M.A., D.So.. F.L.S., F.E.S., Dept. of Agricultural Entomology," 

University of Manchester. 
Imperial Entomologist, Agricultural Research Institute, Puaa, Bihar, India. 
Institutions of Soienoa and Art, Kildare Street, Dublin. 
Jackson, A. Randall, MJ)., D.Sc, Westcote, Hoole Road, Chester. 
Jackson, W. Hatchctt, D.Sc, Pen Wartha, South Rood, Weston-super- 
Janaon, O, E., F.E.S., 44 Gt. Russell Street, W.C. 
Johnoon, Rev. W. F., M.A., F.E.S., Acton Glebe, Poyntzpasa, Co. Ari 

Ireland. 
Jones. Albert Hugh, Treasurer Ent. Soc Lend., Shrublands, Elthsm, 
Kew, H. Wallia, 3 Herndon Road, Wandsworth. 
Keys, James H., F.E.S., 7 Whimple Street, Plj-raouth. 
King, James J. F. X., F.E.S.. 1 Athol Gardens Terrace, Kelvinside, Glasgow. 
Laboratorio di Zoologia, R. Scuola Superiore di Agricoltura, Portici (Napoli). 
Latter, Oswald H., M.A., F.E.8., Charterhouse, Godalming, Surrey. 
Levott, Rev. T. P., F.E.S., F.Z.S., Frenchgate, Richmond, Yorks. 
Linnean Society of London, The, Burlington House, W. 
Lloyd, Robert Wylie, F.E.S., I, 5 & 6 Albany. Piocadilly, W. 



<tDl. 

.tro^Hj 

I 



^^^^^H LIST OF SUBSCRIBERS. 377 

^^^p^gsuiifF, O. B., M.A., M.D., Vice-PreB. Ent. Son., Lond., Highlanda, Putney 

^^F^ Heath, London, S.W. 

^^HXiOwe, E. E. (Curator for Lsioester Museum), Leicester. 

^™ MacDougall, Prof. R. Stewart, M.A., D.Sc, F.R.S.E., F.E.S., Uiiivorsity, 
Edinburgh. 
MoQowan, Bertram, Linwood, Dumfries. 

Manchester Museum, The University, Manchester (W, M. TotterseU). 
Mancheator, Univeraity of, Dept. of Agricultural Entomology. 
Martineau, Alfred H., F.E.B., 54 HoUy Lane, West Smethwiek, Staffs. 
Meade-Waldo, GeoSroy, M.A., F.E.S., 20 Douglas Mansions, Cromwell Road, 

London, 3.W., and Britkli Museum (Natural History). 
Morfiflold, F., rast-Pres. Ent. Soo., Lond., 14 Clifton Terrace, Brighton. 
Mitford, K. S., C.B., F.E.S., Thomloa, Weybri.^, Surrey. 
Monk, Lt.-Col., Burlton Lodge, Station Road, Bomes, London, S.W. 
Morey, Frank, F.L.S., Wolverton, Newport, lalo of Wight. 

IHorford, Augustin, The Friary, Saltush. 
giorioe. Rev. F. D., M.A., Fellow of Queen's College, Oxford, Past-Pres. 
Ent. Soc., London, Brunswick, Mount Hermon, Woking. (2 copies.) 
Jiortou, Kenneth J., F.E.S., 13 Blaokford Road, Edinburgh. 
JHoulton, J. C, F.E.S., The Hall, Bradford- on- Avon, Wiltshire. 
Municipal Museum and Art Gallery, Tavistock Place, Plymouth. 
Sevinaon, E. B., F.Z.S., P.E.S., Morland, Cobham, Surrey. 
Nicholson, C, F.E.S., 35 The Avenue, Hale End, Chingford, Esses. 
Page, H. E., F.E.S., Bertroae, Gellatly Road, Now Cross, London, S.E. 
Parkin, T., M.A., F.L.S., F.Z.S., Fairaeat, High Wickham, Hastings. 
Percival Pearar, Ltd., 8 Sankey Street, Warrington. 
Perry, Rev. J. P., Stonor Park, Henley-on-Thames. 
Pinkney. D. Ward, 9 BurgesH Hill, Hampstead, N.W. 
Plymouth Institution (per C. W, Bracken, B.A., F.E.S., Joint Hon. Sec), 

The Athenaeum, Plymouth. 
Porritt, Geo. T., F.L.S,. F.E.S., Elm Leo. Dalton, Huddersfield, 
Poulton, E. B., D.Sc, M.A., F.R.S., etc., Prea. Linn. Soc, Past- Pros. Ent. Soc, 

Lond,, Hope Prof. Zoology, Wykoham House, Oxford. 
Pugh, Miss C., 46 Lancaster Gate, Hyde Park, W, (2 copies.) 
Pugh, Miss Laura, 45 Lancaster Gate, Hyde Park, W. (3 copies.) 
Radciifie Library, Museum, Oxford. 
Reid, Perey C., Feering Bury, Kelvedon, Essex. 
Richardson, Henry, Librarian, Lit. and Phil. Society, Newcastle. 
Robinson-Douglas, W. D., M.A., F.L.8., F.E.S., Orohardton, Castle Douglas, 

N.B. 
Robinson, Lady, F.E.S., Ttie Manor, Worksop, Notts. 
Rotlmey, G. A. James, F.E.B., Pembury, 1 Tudor Road, Upper Norwood, 

London, S.E. 
Rothschild. The Hon. N. Charles, M.A.. F.L.S., F.Z.S., Pres. Ent. Soc, Lond., 

Arundel House, Kensington Palace Gardens, W. 
Rothschild, The Right Honble. Lord, D.Sc, F.R.S., etc, Trustee Brit. 

Museum, Zoological Museum, Tring, Herts. (2 copies.) 
Koutledge, G. B., J.P., F,E.S„ Tarn Lodge, Hcadsnook, Carliale. 




.Goo^d 



378 



BRITISH ANTS. 



Saltron-Willott, Mrs. A. E., Manor House, Padworth, Bending. 

Soott, Hugh, U.A., F.E.S., Univeraity Museum of Zoology, Cambridge. 

Seimelt, Lieut. Noel 8., F.E.S., 32 Botton Oardetis, 8. Kensington, S.W. 

Sheldon, W. G., F.E.S., Youlgreo.ve, Soutli Croydon. 

SJoh, Alfred, F.E.S., Comey House, Chiawick, London, W. 

Smalloombe, Wm. A., 62 Greenbank Road, Jjower Eaeton, Bristol. 

Stecb, Dr. Theod., Museum of Nat. History, Borne, Switzerland. 

St. Quintin, W. H.. F.E.S., Scampston HaU, Rillington, York. 

Taylor, S. 0., 26 Nelson Street, Leicester. 

Theobald, Prof. F. V., M.A., F.E.8., Wye Court, Wye. 

Thomley, Rev. A., M.A.. F.L.8., F.E.3., " Hughendeii," Coppice ] 

Nottingham. 
Turner, H. J., F.E.8., 08 Drakefell Road, Now Cross. London, S.E. 
Under Socretary of Stats, Miuistry of Agriculture, Cairo. 

Walker, Commander James J., R.N., M.A.. F.L.8., Sec. Eut. Soc, Lond., 

Aorangi, Lonsdale Road. Sununertowii, Oxford. 
Wallace, Dr. Wm., 15 Hainton Avenue, Grimsby. 
Walaiogham, The Right Honble. Lord, M.A., LL.D., F.R.S,, etc.. High 

Steward of tho University of Cambridge, Trustee Brit. Museum, etc., 

Paat-Prea. Ent. Soc, Lond., etc.. Cromwell Road, S.W. 
Wuterhouse, C. O., I.S.O., Past Pros. Ent. Soo., Lond., Inglesido, Avenua 

Gardens, Acton, W. ^h 

Watkina and Doncaster, 36 Strand, W.C. (3 copies.) ^H 

Webb, E. H., 12 Ashburton Road. Southaea. ^H 

Wesley and Son, Wm., 28 Esaox Street, Strand, W.C. (4 copies.) ^| 

Wheeler, Prof. W. M., Bussey Institution of Harvard University, Foreet 

Hills, Boston, Mass. 
Wbeldoa and Co., John, 38 Great Queen Street, Kingaway, London, W.C. 



(2 c 



>s.) 



Whittaker, Oscar, F.E.S., Ormidale, Ashlands, Ashton-upon-Mersoy, 

Cheshire. 
Whittle, F. G., 7 Marine Avenue, Southend-on-Sea. 
Wilkins, Col. W. H., Indian Army, '/o Messrs. Thos. Cook and Son, Ludgate 

Circus, London, E.C. 
Williams, C. B., F.E.S., The Horticultural Institution, Mostyn Rood, Mer 

Wilson, A. Gordon, M.D., F.R.C.8., 1 Philboach Gardens, Soul 

London, S.W. 
Wood, H. Woraley, 31 Agate Road, Hammersmith, W. 
Woodruff-Peacock, Rev. E. Adrian, F.L.S., F.B.S., F.G.S., Cadney Vican 

Brigg, Lines. 
Wynian and Sons, Ltd., Government Collecting Dept., Ireland Yard, 

Andrew's Hill, London, E.C, 

Zoological Society of London, The, Regent's Park, London, N.W. 



LIST OF SUBSCBIBBES. 



Allen, J. W., 266 Willeaden Lone, Cricklewood, London, N.W. 

Library of the Boyal Swedish Academy of Sciences (Dr. J. A. Bergstedt, 
Librarian), Stockholm. 



:, Google 




,Goog)i 



,1,1.1, Google 



STANFORD UNIVERSITY LIBRARY 



fer 



Him I 



trnM* 



,1,1.1, Google 



595,792 .0683 



Stanlord UntvorsAv Ubrsrtee 

■liiiiiiii 

3 6105 042 900 824 



1 


50S79Z .D6B3 ^^^^^^^^H 

BrHltfi ants. ^^^^^^^^H 

Stanford University Ubrarl«s ^^^^^^^^^^H 

iiiiiiiiiiii ^H 

3 6105 042 900 624 ^^^^^H 

33()lo;a 1 


^^ 


^ « ' 


-d 



